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MEETING OF THE 
AMEBICAN ASSOCIA- 
TION FOB THE AD- 
VANCEMENT OF SCI- 
ENCE, NEW YOHK, 
1887. 

From Wednesday, 
August 10, until the 
evening of Tuesday, 
August 16, is the time 
allotted for the meet- 
ing of the association. 
The halls of Columbia 
College will have been 
placed at the service of 
the society, and the offi- 
cial headquarters will 
be at the Buckingham 
Hotel, on Fifth Ave- 
nue. By invitation, the 
various colleges, socie- 
ties, and other public 
institutions of this city 
have united in organiz- 
ing a strong local com- 
mittee, of which Presi- 
dent F. A. P. Barnard is 
chairman, Professor H. 
L. Fairchild secretary, 
and General T. L. 
James treasurer. Mrs. 
A. B. Stone is chairman 
of the ladies' reception 
committee, Professor D. 
S. Martin of the com- 
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mittee on invitations, 
and Professor J. S. 
Newberry of the com- 
mittee on scientific pa- 
pers. Other committees 
have also been provid- 
ed, namely, on finance, 
rooms, excursions and 
transportation, on the 
mail, telegraph, and 
express, etc. 

The following are the 
officers : President, S. 
P. Langley, of Wash- 
ington ; annual vice- 
presidents : A, mathe- 
matics and astronomy, 
William Ferrel, of 
Washington ; B, phys- 
ics, William A. Antho- 
ny, of Ithaca, N. Y. ; 
C, chemistry, Albert B. 
Prescott, of Ann Arbor, 
Mich. ; D, mechanical 
science, Eckley B. Coxe, 
of Drifton, Pa. ; E, ge- 
ology and geography, 
Grove K. Gilbert, of 
Washington, D. C. ; F, 
biology, William G. 
Farlow, of Cambridge, 
Mass. ; H, anthropolo- 
gy, Daniel G. Brinton, 
of Media, Pa. ; I, eco- 
(Continued on p. 100.) 
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Tbe Aerophore. 
An apparatus under this name, designed to moisten 
the air of mills, is about to be introduced into this 
country. It has been exhibited by Mr. E. Klaber, No. 
10 Cortlandc Street, New York. It is well known that 
static electricity is in many instances the source of 
great annoyance and trouble in mills, more especially 
in silk factories. In these the fabric, by friction and 
the manipulations of manufacture, becomes so charged 
with electricity that it cannot be easily handled. The 
mutual attraction of the different pieces is very great. 
The same phenomena are observed in somewhat modi- 
tied degree in printing offices. The sheets of paper be- 
come so electrified as to adhere strongly to each other. 
The aerophore is an apparatus designed to moisten the 
air so as to prevent this high degree of electrification. 
A piece of pipe, about twenty inches in diameter, 
contains the moving portions of the apparatus. 
At the base is a circle of very fine water "jets. These 
discharge each a fine column of water, about as thick 
as a steel knitting needle, directly upward against a 
corresponding series of buttons or convex studs placed 
above them. The impinging of the water against 
these breaks it into the finest spray. By connections 
nearer the top of the inclosing pipe or shell, more 
water is admitted, which rotates a horizontal water 
wheel, and then returns to the supply reservoir or may 
be suffered to escape. The water wheel turns a strong 
ventilating or aspirating fan, which draws air in 
through the base and discharges it at the top. The dis- 
charge takes place through a suitable hood. The ac- 
tion can be understood from what has been said. 

At the base the water discharged by the circle of 
jets is atomized in the most perfect manner. The fine 
spray is carried up by the air, is drawn through the 
apparatus, and is delivered into the apartment through 
the hood. A perfect cloud of the finest spray is thus 
produced. The chilling effect is very remarkable. 
The hand held in the cloud is cooled as if exposed to 
the atmosphere of an ice house. 

If the apparatus is to be used in hospitals, a recep- 
tacle for carbolic acid or any desired disinfectant is at- 
tached, so that a regulated quantity can be discharged 
with the spray into the atmosphere. 

It is stated that this machine has met with much suc- 
cess abroad, having been introduced into a great num- 
ber of mills in France and Germany. It is said that 
it has increased in one instance the production of a 
mill by a large percentage, by suppressing electrical 
disturbance. 



from wages, $76,000,000 ; from profits in manufactures 
and trade, $98,000,000. From the total of $256,006,000, 
the interest on mortgages — $21,000,000 — is deducted, 
leaving a net national income of $235,000,000; of which 
it will be seen the wage earners' share is less than one- 
third. " The Prussian statistics recently published by 
Soetbeer exhibit a similar state of affairs ; while in 
Great Britain, according to Bax-ter, one million per- 
sons received in 1868 as large an income as the remain- 
ing eleven millions I" — Work and Wages. 
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Relation ojr Capital to Wages. 

Mr. Atkinson's pet proposition is that as much as 
ninety per cent of the product of industry goes to 
workingmen in wages or otherwise, leaving but ten per 
cent as the reward of capital and management. In one 
of his Century articles he asserts that if any one can 
make ten per cent profit on the wages he must pay, 
capital will be found for the enterprise. The Christian 
Union has rendered an important service in showing 
that these propositions are disproved by the very 
figures that Mr. Atkinson has relied on to prove them. 
In calculating his percentages he has confounded two 
entirely distinct and different quantities. The capital- 
ist engages in business not when he can make ten per 
cent on the wages he must pay, but when he can make 
ten per cent on the capital invested. This would be 
the same thing as ten per»cent on the wages paid only 
if the annual wages equaled the capital invested ; but, 
according to the census of 1880, the capital invested in 
American manufactures was $2,790,000,000, and the cost 
of labor was $947,000,000. That is to say, the capital 
invested was nearly three times the annual wages, and 
ten per cent on capital would be nearly thirty per cent 
on wages. 

In other industries than manufacturing, and in par- 
ticular manufacturing industries, the proportion of 
capital to wages is very much larger. The capital in- 
vested in railroads is twenty times the annual wages 
bill, and in 1880 the owners of the railroads, instead of 
getting only one-tenth of the wealth earned, received 
more than one-half, the profits of capital having been 
$227,000,000 and the wages of labor only $195,000,000. 
In the paper manufacture the relative rewards of cap- 
ital have been yet greater, as appeared from the note- 
worthy table prepared by Mr. George K. Holmes for 
the Paper World tor March, and published in Work and 
Wages the same month. The Christian Union copies 
this table, and says that it " merits the careful study 
of economic students." It shows that the average 
profits of the paper manufacturer for the thirty years 
from 1850 to 1880 were not ten per cent, but 142 per cent 
of the wages paid ! 

Taking all the industries of the country together, it 
appears that the capital invested is $40,000,000,000 and 
the annual product $9,000,000,000; so that, if capital 
gets as much as eight per cent on investment, it gets 
more than thirty-five per cent of the annual product. 
This estimate, the Christian Union shows, is fully con 
firmed by the income tax statistics of European coun- 
tries. In the -kingdom of Saxony the national income 
is divided as follows : From lands and houses, $55,000,- 
stocks and negotiable paper, $27,000,000 ; 



A Supposed New Force. 

At a recent meeting of the Royal Society, Professor 
Crookes gave a description of the experiments of M. J. 
Thore, which are attributed by him to a new force in- 
herent in the human organism. The fundamental ex- 
periments are performed in a specially constructed ap- 
paratus, which consists of a glass box with movable 
windows, and containing suspended in it, by means of 
a very fine cocoon silk fiber, a small cylinder of ivory, 
glass, or metal. By means of a ball and socket arrange- 
ment, a second cylinder, called the pillar, can be 
brought close to the first, and placed in different posi- 
tions with regard to it. The cylinder is first brought 
to rest, and the observer sits down in front of the ap- 
paratus, with his face some 8 inches from the suspended 
cylinder. The pillar is then brought near to the sus- 
pended cylinder, when, on opening the glass window, it 
commences to rotate. This rotation is in the oppo- 
site direction to the hands of a clock when the pillar 
is to the right of the suspended cylinder. 

It has also more recently been shown by M. Thore 
that the action is more marked when the observer's 
hand is touching the support of the pillar, and that if 
the right hand be used the movement is in the direc- 
tion of the hands of a watch, but the opposite effect 
is noticed with the left hand. Professor Crookes is, 
however, of the opinion that the phenomena ob- 
served can be accounted for as the result of radiation, 
although he admits that at present this theory is not 
able to explain all the experiments which M. Thore 
has brought forward. That radiation can produce 
many such effects has been shown by the experiments 
devised by Professor Crookes when investigating these 
phenomena. A flask of hoiling water, or a candle, or 
some other source of heat, causes the suspended cylin- 
der to revolve in the same way as does the human face. 
And a bottle of hot water produces rotation when 
the observer is at a long distance from the apparatus, 
when the movements can be examined by means of a 
telescope. 

Radiation may give rise to the observed phenomena, 
either by producing a current of warm air, causing 
an indraught of cold air from all sides to strike against 
the suspended cyilnder, and so determine its rotation, 
or an increase in the surface temperature of the two 
cylinders may produce a greater molecular pressure 
between them, and thus give rise to motion in the 
freely suspended one in a similar way to the move- 
ments produced in a radiometer. Professor Crookes 
suggests that experiments performed with the appara- 
tus in tubes under diminished pressure might possibly 
decide which of these two hypotheses is the more pro- 
bable. —Industries. 
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Why Snow Destroys marble Statuary. 

The results of the examination of snow taken from 
different places in Munich and its neighborhood by Mr. 
Sendtner, says the Pharmaceutical Journal (London), 
would seem to indicate not only that snow has a con- 
siderable faculty for absorbing sulphurous acid from the 
atmosphere, but that the absorption goes on continu- 
ously for some time. Mr. Sendtner ascertained that, 
on one day when snow fell, sulphurous and sulphuric 
acids were present in it in fairly equal proportions, but 
on the second day almost all the sulphurous acid had 
been ozonized to sulphuric acid. In the vicinity of 
chimneys and gas works the absorption would of course 
be greater. 

This great absorptive power toward sulphurous and 
sulphuric acids is considered of great practical interest 
as explaining the destructive influence of snow upon 
marble statuary. 



A Copyright Case. 

Schumacher vs. Schwencke, Jr., Circuit Court, S. D., 
New York, 1887. 

Coxe, J. — Complainants obtained a copyright upon 
a water- colored painting or sketch called "Telegram ;" 
made lithographic copies therefrom, and sold them as 
cigar labels, book covers, etc. The defendants sold 
cigar labels which were copies of the complainants' 
lithographic copies. 

Although the law recognizes a distinction between a 
painting and a print, a copyright for the former will 
protect its owner in the sale of copies thereof, even 
though they may appropriately be called prints, and a 
party who copies such copies will be guilty of infringe- 
ment. 

The owner of a copyrighted painting by publishing 
lithographic copies thereof does not lose the right to 
restrain others from copying these copies. 
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Naval Strength of the World. 

It appears from the "Universal Register" for 1887, 
issued by the committee of " Lloyd's Register of British 
and Foreign Shipping," that Great Britain has 6 guns 
capable of penetrating 36 inches of unbacked iron, and 
16 others which can penetrate 28 inches of the same 
material. Italy has 20 guns. which can penetrate 33 
inches of iron. Prance 14 guns which can pierce 27 
inches, and 14 others able to penetrate 25 inches of un- 
backed iron. Russia has 20 guns and Spain 2 e^ual to 
the penetration of 24 inches of iron, and no other 
power has any guns capable of an equivalent result. 
In other words, of guns able to penetrate 24 inches of 
unbacked iron, Prance has 28; Italy, 20; Russia, 20; 
Spain, 2; and Great Britain, 22. Next, regarding the 
speeds of their war ships, we find the several powers 
stand as follows : 

Ships of 20 knots and above : England, 1; France, 1; 
Italy, 10; Spain, 2, and other European nations, 4. Of 
19 knots speed England has 11 ships; France, 10; Ger- 
many, 3; Italy, 2, and other nations, 9. Of 18 knot 
ships England has 5; France, 7; Germany, 2; Italy, 6, 
and other nations, 6. Our supremacy is, however, 
chiefly seen in 17 knot ships, of which we have 25, 
mounting 181 guns; France, 4 of 20 guns; Italy, 5 of 40 
guns ; and other nations, 4 of 19 guns. England has 11 
ships of 90 guns that can steam 16 knots, whereas 
France has 8 only, of 58 guns. At 15 knots France 
beats us with 16 ships of 214 guns, as compared with 
our 12 ships of 126 guns; and at 14 knots France has 
28 ships of 334 guns, whereas we have only 15 ships of 
252 guns. Summarizing these figures, it appears that 
with speeds above 14 knots we have 80 ships of 795 guns, 
France, 69 of 699 guns, Germany, 35 of 285 guns, and 
Italy, 41 of 201 guns. 

Out of a total mercantile tonnage now afloat of 
20,943,650, Great Britain and her colonies own 10,539,136. 
The total steam mercantile tonnage of the world is 
10,531,843, and of this Great Britain and her colonies 
own no less than 6,595,871, or nearly two-thirds of the 
whole. 



The Railway Jubilee Celebrations at Crewe. 

On Monday, July 4, the great railway center of Crewe 
held high festivity. The occasion for this was of a 
fourfold character, viz., the celebration of the Queen's 
jubilee, the 50th anniversary of the opening of the 
Grand Junction line through Crewe, the presentation 
of a public park to the town by Sir Richard Moon, 
Bart., as chairman of the London & North-Western 
Railway Company, and the completion of the 3,000th en- 
gine built at Crewe works. A special feature at the com- 
mencement of the day's proceedings was the presenta- 
tion by the mayor (Mr. F. W. Webb) of the honorary 
freedom of the borough to Sir Richard Moon. After 
this ceremony had been performed, luncheon was served 
in the drawing offices of the works to the directors and 
the chief officials of the company, and also to a large 
number of invited guests. After luncheon the mayor, 
in a short speech, was enabled from his position as loco- 
motive superintendent of the company to give some 
interesting statistics regarding the present extent and 
working of the London & North- Western system. He 
stated that a year or two before the Queen began her 
reign, Crewe had only a population of 150, while now 
it has close upon 30,000 inhabitants, and is the seat of 
probably the finest locomotive and engineering works 
in the world. The space covered by the works amounts 
to something like 120 acres, and about 7,000 persons are 
employed therein. He also stated that the company 
has now a capital of £110,000,000, that its annual rev- 
enue is £10,000,000, and that each year it expends half 
that sum. Its servants number 60,000, some 16,000 being 
engaged in the locomotive department alone. The 
number of miles over which its rolling stock travels is 
2,500, and on the North- Western system there are 800 
stations. There are also 28,000 signal levers in use, and 
13,500 signal lamps lighted each night. Each year 
60,000,000 passengers are conveyed along its lines, in 
addition to 33,000,000 tons of goods and minerals. The 
company owns 50,000 wagons, 5,000 carriages, 3,000 
horses, 20 steamships, and 2,500 engines. These en- 
: gines register a mileage annually of over 54,000,000 
miles, averaging nearly 150,000 miles a day or 104 miles 
a minute. This mileage was equivalent, Mr. Webb re- 
marked, to the engines making a journey round the 
world every four hours; and so great was the wear and 
tear that a new engine had to be brought into use every 
iive days. From the drawing office the company were 
taken to the new park, and on the way were shown the 
3,000th engine built at the Crewe works, which had 
been placed near the park entrance. The ceremony of 
presentation was then gone through on the grand stand, 
erected in the park. Mr. Webb, the mayor, received 
from Sir Richard Moon all the rights and privileges 
connected therewith on behalf of the townof Crewe. 
After this an address and a gold medal commemorative 
of the occasion were presented to the chairman by the 
mayor. A very pleasing feature at this stage of the 
proceedings was the introduction by Mr. Webb of some 
of tbeoldest workmen connected with the Crewe works. 
This is, we think, as it should be, and we are pleased 
to record here that as regards the immense works 



coming under the superintendence of Mr. Webb there 
is an exception to the often repeated complaint that, 
owing largely to the development of joint stock con- 
cerns, the old kindly feeling and personal connection 
between employer and employed are fast dying out. 
One of the workmen introduced (an old veteran of 
the foot plate, and now pensioned by the company) was 
said by Mr. Webb to have driven the locomotive which 
carried to Liverpool the news of the birth of the Prince 
of Wales, as it was then impossible to send the infor- 
mation by telegraph. The whole of the town was pro- 
fusely decorated with flags, festoons, and bunting, and 
the festivities were kept up in the new park until late 
in the evening. Judging from the large crowd which 
gathered in the park the inhabitants greatly appreci- 
ated the entertaininen' which had been provided for 
them.— Industries. 



but with women and young people who follow seden- 
tary occupations this is not the case. . The best treat- 
ment for theism is said to be indulgence in free exer- 
cise, such as walking and open-air life. 



Liquid Fuel for Ironclads. 

The Russian Minister of Marine has ordered liquid 
fuel furnaces to be fitted to the ironclad Tchesme, now 
under course of completion at Sebastopol. The deci- 
sion is one of a very important character, since, al- 
though liquid fuel has been applied to vessels of fairly 
large dimensions, this is the first time the use of it has 
been attempted on ironclads. 

The Tchesme belongs to the fleet of heavy ironclads 
Russia is now building for the Black Sea. Three are 
already launched, and three more are to be construct- 
ed at no distant date. The Tchesme, like the Sinope, 
launched a few weeks ago, has a displacement of over 
10,000 tons, and carries 16 inches of armor. She is 
therefore a vessel of the first rank, and if liquid fuel can 
be successfully used on board of her, there is every 
reason to believe that coal will disappear from the fur- 
naces of the Black Sea fleet. That liquid fuel can be 
employed on mercantile steamers of large dimensions is 
a well-known fact. It is regularly used by between 200 
and 300 steamers in Russia, according to Mr. Marvin's 
" England as a Petroleum Power," and some of these 
vessels are nearly 300 feet long. Over a thousand 
locomotives and stationary engines in Russia also burn 
nothing else but liquid fuel. Therefore, it is pretty 
clear that petroleum makes a useful fuel, and that as a 
heating agent it has taken a regular place after coal 
and wood. 

On the Caspian Sea the Russian admiralty has used 
nothing but liquid fuel for its fleet there for the last 
fifteen years. That fleet, however, consists only of 
gunboats and small transports. In the Black Sea it 
has applied liquid fuel, to two or three torpedo boats, 
and latterly some steamers, built at St. Petersburg for 
the Oxus, have been fitted with petroleum furnaces. 
The government now seems to consider the time ripe 
for further developments. The best types of furnaces 
in use in the Caspian have been called upon to yield 
collectively the best design for the Tchesme, and in 
due course the Russian government will solve one' way 
or the other the debated question whether liquid fuel 
is superior to coal on board men-of-war. The advan- 
tages claimed by Russian practice are defined by Mr. 
Marvin as follows : 

"Liquid fuel can be turned on or off like gas, thus 
dispensing with stoking or banked fires; it is clean and 
emits no smoke. A ton of liquid fuelcan do the work of 
two or three tons of coal, occupying at the same time, 
bulk for bulk, about half the space; and this means 
thateither the vessel can go two or three times as far 
without stopping to coal, or utilize the bunker space 
for cargo purposes. In this manner, 1,000 tons of oil 
not only goes as far as 2,500 tons of coal (according to 
the type of furnace used), but takes up only the bunker 
space of 500 or 600 tons, and allows the balance of 2,000 
tons to be applied to passenger or cargo purposes." 

In the case of Russia there is one more advantage 
which has probably influenced the Minister of Marine 
more than any of the foregoing — the fact that by using 
liquid fuel in the Black Sea, Russia will render herself 
independent of English coal.— Broad Arrow. 
: ♦ < « > » 

Theism. 

According to the Journal of the American Medical 
Association, attention has recently been drawn to a 
new nervous disorder, said to be especially prevalent 
in England and America. It is called " theism," or 
tea-drinker's disease. It exists in three stages — the 
acute, subacute, and chronic. At first, the symptoms 
are congestions of the aphalic vessels, cerebral excite- 
ment, and animation of the face. These physiological 
effects, being constantly provoked, give rise after a 
while to reaction marked by mental and bodily de- 
pression. The tea-drinker becomes impressionable 
and nervous, pale, subject to cardiac troubles, and 
seeks relief from these symptoms in a further indul- 
gence in the favorite beverage, which for a time re- 
stores him to a sense of well-being. These symptoms 
characterize the two first stages. In chronic cases, 
theism is characterized by a grave alteration of the 
function of the heart, and of the vaso-motors, and by a 
disturbance of nutrition. The patient becomes subject 
to hallucinations, nightmares, and nervous trembling. 
With those who take plenty of exercise, a habitual 
consumption may oi ten be indulged in with impunity, 



Destruction ot Bnllding Stones. 

Mr. Gebin, a French government engineer at Lyons, 
addresses the following letter to La Nature on one of 
the causes of the decay of building stones : 

" I think I can point out one of the causes of the de- 
struction [of stones] which, as far as I know, has not 
been noticed, and which acts upon the hardest and 
most resistant materials, such as granite. This cause 
is the abrupt expansion produced by the action of the 
sun when the temperature of the air is very low and 
the sky is clear. The following are the facts which I 
have observed, and which justify this opinion : 

" At Saint-Pal-de-Mons (Haute-Loire)a granite cross 
is standing in a public square opposite a church, and 
the inscription upon it shows that it was set up in 
1670. 

"The upright portion of the cross is cylindrical, and 
exhibits a curious phenomenon. The superficial layer 
of the stone has detached itself circularly from the cen- 
tral part to a depth of about half an inch. A portion 
of this layer has fallen from half the circumference of 
the upright, and what remains forms a sort of half- 
sheath, very distinct from the rest of the mass, so that 
the whole has the aspect of a fossil tree that has pre- 
served half of its petrified bark. 

.;"As the portion of the envelope that has fallen is 
found at the south side, we cannot see in this phenom- 
enon an effect of frost solely, but must recognize the 
fact that it is a consequence of the successive expan- 
sions and contractions that have been renewed thou- 
sands of times since the cross has been exposed to the 
sun's rays. I may add that the climate of the country is 
very cold, onaccountof the great altitude, and that the 
air is pure and fogless. The action of the sun in winter, 
then, must produce great differences in temperature. 

" A similar, but less marked, phenomenon is observed 
upon a granite cross in the village of Joux, near Ta- 
rare (Rhone). 

"Finally, upon the first granite column on the 
right side of the chancel of the church of Ainay, at 
Lyons, is to be seen a superficial slab that has de- 
tached itself from the mass, and very likely under sim- 
ilar circumstances. These columns, in fact, came from 
a Roman temple, and we may conclude from the fact 
noted above that the one mentioned stood in the in- 
terior of the temple ai the south side, or else that in the 
ruins of the temple it was exposed for centuries to the 
action of the sun." 

. tnn — — — — — ■ 

Tempering Steel with Electricity. 

At the shop of the Sedgwick Mainspring Co., 19 and 
21 South Canal street, Chicago, can be seen a very in- 
teresting application of electricity to the arts. It 
consists of tempering watch springs by means of the 
electric current. In one part of the room stands what 
is known to the trade as a one-light dynamo. The 
conductors from the dynamo lead to another part of 
the room, to a bench on which stands an ordinary oil 
tempering bath. One of the conductors connects with 
a point within the oil bath, and the other to a point 
without. The piece of flat soft steel wire that is to be 
tempered to the blue color is fed under the contact 
point on the outside of the bath first and then under 
the one on the inside. When it reaches the latter the 
Circuit is complete, and the wire immediately and uni- 
formly becomes heated. No means have been taken 
to measure the current exactly for the purpose of doing 
the whole work mechanically. The variation in the 
percentage of carbon in different pieces of steel forbids 
the delicate process of tempering from becoming a 
purely mechanical piece of work. Therefore, with the 
electric current as with a fire, the color of the steel de- 
termines the length of time that it shall be heated. 
Several advantages are claimed for this process of tem- 
pering. The chief one is that the steel does not have 
time to oxidize after it has been heated to the proper 
color before it is under cover of the oil, and conse- 
quently that the steel wire is of the same thickness 
when it is tempered as it was before it entered the 
process. The heating is uniform throughout the 
length of the spring, and there is less liability of de- 
fective spots. The process is a rapid orie, the springs 
being heated and passing into the bath at the rate of 
four inches a second. 

The large watch-making concerns look with great 
favor on the new process, and the Sedgwick Mainspring 
Co. are just about to double their capacity for the 
purpose of keeping up with their orders. — West. Elec- 
trician. 

: — . « <i i« 

To make Labels Adhere to Tin. 

Take of flour six ounces, of molasses one-half a pint, 
and of water one pint and a half, and boil as usual for 
flour paste. 

Or, dissolve two ounces of resin in one pint of alcohol. 
After the tin- has" been coated with the solution, allow 
nearly ail of the alcohol to evaporate before applying 
the lable. 
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Cement for India Rubber. 

The following composition is good for filling the 
cracks that occur in the rubber belts of band saws, tires 
of velocipede wheels, and rubber tubing. The sides of 
the fissure are to be well cleaned, and the following 
solution to be then introduced: 

Sulphide of carbon 5 ounces. 

Gutta percha 5 drachms. 

India rubber 10 " 

Fishglue 2ft " 

K the slit is a slightly gaping one, the edges must first 
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CASWELL'S STEAK BOILEB. 



be united by a few stitches, and the solution be applied 
in layers. After the composition has hardened, the 
threads are removed and the projecting cement is 
shaved off with a very sharp blade that has previously 
been dipped in water. — Revue Industrielle. 

i < » » m 

IMFBOVED BOLT LOCK FOB PISTON HEADS. 
For pistons of engine cylinders of the" usual con- 
struction, in which the several parts of the piston 
head are held together by bolts, the invention here- 
with illustrated provides an improved lock to prevent 
the bolts from becoming loose, and thus injuring the 
engine. The follower plate may be a fixed part of the 
piston, or be secured by suitable means on its face, 




AN IHFBOTED STEAM BOILEB. 
A boiler that is designed to generate steam quickly 
and be very economical in its consumption of fuel is 
shown herewith, and has been patented by Mr. Charles 
H. Caswell, of Newport, R. I. Our illustration gives a 
longitudinal sectional elevation, part of the furnace 
wall being broken away. The boiler has at its rear an 
upright cylinder, on the top of which is the steam 
dome, and this upright cylinder is connected by pipes 
with rectangular water spaces on either side, and is also 
connected therewith by the larger pipes extending 
over the tops of these chambers. At the 
front of the boiler are also three rectangu- 
lar water spaces, the ones on eithei side 
being connected by pipes with their oppo- 
site rear chambers, and the central one be- 
ing connected with the upright cylinder at 
the rear, these front chambers being con- 
nected with each other by pipes at their 
sides, and also by larger pipes extending over 
their tops, from which extends a central pipe 
connection with the top portion of the large 
cylinder at the rear. The boiler is fed 
through pipes opening into the large cylin- 
der near the bottom. With this construc- 
tion the several connecting tubes and pipes 
are all exposed to the action of the heat gen- 
erated on the grate bars of the furnace, giv- 
ing a very large heating surface, and at the 
same time establishing a free circulation of 
water in all the chambers, tubes, pipes, and 
the upright cylinder. The outer covers of 
the several chambers are readily removable, 
to permit of easy access for cleaning the 
pipes or for other purposes, and a perforated 
shield is held below the chimney opening to 
prevent the too rapid escape of the products of com- 
bustion. 

4i i i» 

Rights of Inventors and Employers. 

The Wisconsin Supreme Court, in the case of the 
Fuller & Johnson Manufacturing Company vs. Bart- 
lett, has rendered a decision of much interest to in- 
ventors. It was an action to enforce the specific per- 
formance of an alleged implied contract to assign to 
the plaintiff an invention made by the defendant while 
in the employ of the plaintiff and before procuring a 
patent. The court decided that the mere fact that in 
making an invention an employe uses the materials of 
his employer, and is aided by the services and sugges- 
tions of his co-employes and employer in perfecting 
and bringing the same into successful use, is insufficient 
to preclude him from all rights in it as an invention. 
An implied contract to assign such rights cannot be en- 
forced from the mere passivity of the inventor. It is 
the conception in the perfected machine, not the mate- 
rials, workmanship, and skill employed in its construc- 
tion, which constitutes the invention, and the defend- 
ant, as the inventor, was the lawful owner of the in- 
vention in his own right. 

The above is a question constantly arising between 
inventors and employers, and patent attorneys are fre- 
quently called upon to decide between the parties. 
This decision will settle a good many disputes. 
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A DEVICE FOB CATCHING ANIMALS. 
A simple and effective implement for catching sheep, 
hogs, and other animals by their legs is illustrated 
herewith, and has been patented by Mr. John Betz, of 
Jordan, Minn. The device has a fixed and a movable 
arm, the latter arranged to be pushed forward and 
turned out of the way, as shown in Fig. 1, but with a 

epring for turn- 
i f\ n ing it and bring- 

ing it into en- 
gagement with 
the leg of the ani- 
mal, in the posi- 
tion indicated by 
Fig. 2. By press- 
ing the fork for- 
ward upon the 
leg of the animal, 
a trigger is pushed 
backward, releas- 
ing the spring- 
held shank of the 
movable arm, this 
shank being form- 
ed with a feather 
to fit a slot in the 
guide arm which 
holds it, so that 
the arm turns 
and the spring 
draws its hook 
forward toward 
the closed end of the fork, securely holding the leg of 
the animal. 



WOBMALDS' LOCK FOB BOLTS OF PISTONS. 

and it has recesses through which project the square 
heads of the bolts. On the follower plate, inside these 
recesses, are flat-headed projecting studs, adapted to 
engage circular grooves or slots on a lock plate, by 
which the latter may be readily attached to or re- 
moved from the follower plate. On the rim of the lock 
plate are projections corresponding to the number of 
bolt heads, and adapted to engage one side with their 
straight edges, one of the projections having an in- 
clined edge on which fits a pawl pivoted on the fol- 
lower plate. When the several parts of the piston are 
screwed together, then the lock plate is secured to the 
follower plate, the studs on the latter entering the 
grooves or slots of the lock plate, which is turned 
until the straight edges of its projections come in 
contact with one side of the bolt heads. The pawl is 
then driven by the blow of a hammer into contact 
with the inclined edge of the lock plate, holding the 
latter in position and preventing the bolts from turn- 
• ing. This improvement has been practically tested, 
having been in use on a Baldwin locomotive on the 
Northern Pacific Railway for several thousand miles 
of service, and showing no strain or wear whatever 
on plate or studs. 

This invention has been patented in the United 
States and in England. For further information i* 
lativet thereto, address Joseph Wbrmald, Sr., Peran 
Amboy, N. J., or Joseph Wormald, Jr., Missoula, 
Montana Ter. 



AN IMPBOTED INSULATOB EOB ELECTBIC WIBES. 

A novel form of " self-tying " insulator for electric 
wires, to which the wire can be readily and securely 
fastened, and which will prevent any accumulation of 
water around the wire, is shown in the accompany- 
ing illustration, and has been patented by Mr. Henry 
K. Ruger, of Bay St. Louis, Hancock County, Miss. It 
is made of a single piece of glass or other suitable insu- 
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BETZ'S ANIMAL CATCHES. 



A SIMPLE AND EFFICIENT WASHING MACHINE. 

The invention herewith illustrated provides a ma- 
chine by which clothes may be washed without any of 
the ordinary pounding or rubbing, and consequently 
without injuring the fiber, tearing off buttons, etc. It 
has been patented by Mr. Hiram Lawrence, of Salem, 
Oregon. The general features of the washing cylinder, 
with the narrow open spaces in its periphery and the 
holes in its heads, with the manner in which it is re- 
volved by the crank handle, will be readily understood 




BUGEB'S INSULATOB FOB ELECTBIC WIBES. 

lating material, and does riot require any pin, while the 
bottomsof the central vertical slots are curved inwardly 
and downwardly, so that any water or moisture enter- 
ing will immediately flow but. The curves of the slots, 
also, are such as to facilitate the quick adjustment and 
secure holding of the wire. This insulator, can be 
manufactured as cheaply as the usual forms of glass 
insulator in common use. 



LAWBENCE'S WASHING MACHINE. 

from the illustration. The tub has a semi-cy lindrica 
bottom, and in washing clothes with the machine is to 
be about one-third full of hot Suds, the openings in the 
cylinder permitting the water also to be at the same 
height therein. Longitudinal bars are fixed along the 
inner walls of the cylinder, and these, as the cylinder 
is revolved, carry the clothes up on the side and. drop 
them over again upon themselves and into the suds, 
thus keeping up a constant agitation and stirring up 
of the contents of the cylinder. The clothes are put in 
through the hinged door making partof the periphery 
of the cylinder, and the latter is hung in movable bear- 
ings, by which it may be adjusted at the desired height 
in the tub, which is closed by a cover to confine the 
heat and steam. 



Soldering Cast Iron with Tin. 

Many ornamental articles are made of cast iron, va- 
riously decorated. The smaller specimens of this kind 
break very easily if carelessly handled. Then the ques- 
tion arises of how to mend the broken article, a ques- 
tion that has puzzled many, as it is so very hard to firm- 
ly unite pieces of cast iron. It is hard to find a sim- 
ple method, because cast iron has but a slight, affinity 
for tin solder. The soldering can be made much easier 
by first cleaning the faces of the broken parts 
from all impurity, which is not necessary when the 
fracture is of recent occurrence and the broken parts 
are perfectly clean on their faces. With a brass wire 
scrubbing brush, the faces of the fracture are con- 
tinually scrubbed until they finally appear perfectly 
yellow, thus in a certain sense being " dry plated " with 
brass ; the rough cast iron rubs off brass from the fine 
wires very quickly. The brazed surfaces are tinned 
just as brass is tinned, and then with no greater diffi- 
culty the parts can be soldered together. — Der MetalU 
arbeiter. 
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IMPROVED CUTTEB BAB FOB MOWEBS AND 
BEAFEBS. 
A device for fastening the cutters on the cutter bars 
of mowers and reapers, so that the cutters may be 
quickly removed for grinding and other purposes, is 
shown in the accompanying illustration, and has been 
patented by Mr. Wallace B. Comstock, of Allendale 
Center, Mich. The under side of the cutter bar has a 
longitudinal groove, into which fits a key, C, and the 
bar also has vertical slots, corresponding with similar 
slots, B B, in each cutter, through which pass the side 
arms of a U-shaped staple, A. The outer end of the 
key, C, has a notch, into which fits a pin passing 
through an aperture in the bar, and secured to the free 
end of a spring, D, fastened to the front edge of the 
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COHSTOCK'S CUTTER BAR. 



bar, as shown in Fig. 2, whereby the key is locked in 
place. The eye, which connects in the usual manner 
with the devices for imparting motion to the bar, is 
also fastened to the bar by the key, C, and all the cut- 
ters can be readily removed when the key is with- 
drawn. 

m « i » m 

AN IMPROVED ROCK WASHING APPARATUS. 
A method of cleansing rock from such impurities as 
sand or mud, previous to pulverizing, is shown in 
the accompanying illustration, and has been patented 
by Mr. Oscar W. Donner, of Coosaw, S. C. The rock 
is delivered through a hopper to a vertical conductor, 
which has a series of inclined plates or aprons, A, 
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DONNER'S APPARATUS FOR WASHING BOCK. 

and opposite perforated plates, B, the rock falling first 
upon one and then another of these plates in its pas- 
sage downward through the conductor. Over the con- 
ductor is a rose nozzle, D, which showers water upon 
the rock, and opposite each of the perforated plates 
are jets supplied fromastand pipe, E, the water thus 
sprinkled on the broken rock passing down the con- 
veyer carrying off the refuse matter through the chute, 
C. The number of the plates, and their inclination 
and arrangement, may be varied according to the na- 
ture of the material to be treated. 



Photographs of Lightning Flashes. 

Some very perfect photographs of the flashes of 
"forked lightning" have recently been secured by Mr. 
W. N. Jennings. Considerable difficulty is naturally 
experienced in securing exposures of so pre-eminently 
uncertain a subject. In two instances recently Mr. 
Jennings has achieved quite a notable success. One of 
the interesting features of the exposures is the undula- 
tory or wave-like character of the tracing. The •zig- 
zag appearance so often shown in pictures is not pre- 
sent. K The general appearance is that of the branch of 
a tree outlined by the flash. The lines are slightly sinu- 
ous, but nowhereof the conventional shape of "artistic 
lightning." 



AN IMPROVED OX BOW. 
The invention herewith illustrated provides an ox 
bow which will not bear upon the windpipe or upon 
the veins or arteries of the neck, and has been patented 
by Mr. Luman Rundell, of Grapeville, N. Y. The bow 
as represented is formed partly of wood and partly of 
metal, the metal portion being made tubular and form- 
ing an. enlarged lower part of the bow, which is of suf- 
ficient size to relieve the lower part of the throat of the 
ox from any pressure of the bow. It may, however, be 
made entirely of wood bent into the form shown, or 
even of a piece of gas pipe bent into suitable form. 

i i ■ i >' 

BIPENING OF LIQUORS BY OZONE. 
The researches that have been made up to the present 
with a view of arriving at a process of removing the 
bad taste of alcoholic liquors and of artificially ageing 
them, prove how much interest a solution of the pro- 
blem presents. We have already described the pro- 
cess of Mr. Naudin, which consists in converting into 
alcohol, through electrolytic hydrogen, the aldehydes 
that give distillers' wash its bad taste. Other processes 
consist in oxidizing the alcohol directly by passing 
through it a current of oxygen or ozonized air. It is on, 
this principle that is based the process that we are 
about to describe and that is.being worked by Messrs. 
Teillard and Tournous, purchasers of the Broyer and 
Petit patents. 

The process consists in the use of very pure and con- 
centrated ozone under pressure, and making it serve 
several times in succession by regenerating it after each 
operation. 

Ozone, the existence of which was recognized as long 
ago as 1785, was not really discovered till 1840, and 
although it has since been studied by eminent chemists, 
its use in the industries has not hitherto extended 
much. It is produced by causing an electric current 
to pass into oxygen, which, as a consequence of this 
operation, becomes reduced from three volumes to two. 
It is therefore a strengthened oxygen — an oxide of 
oxygen — and so has very strong oxidizing properties, 
All those who have handled plate electric machines 
or Ruhmkorff coils know its characteristic odor, 
whence, in fact, is derived it name (oEa>,' I smell '). 

To make ozone, it suffices, then, to bring oxygen into 
contact with an electric current ; but there are certain 
conditions to be fulfilled in order to obtain the best 
possible yield. One of the best known apparatus is Mr. 
Houzeau's, an example of which is shown at the bot- 
tom of Fig. 1. It consists of two spirals of aluminum 
wire isolated from each other by a glass tube, one 
being wound around the tube and the other being 
within it. The whole is inclosed in a larger glass tube, 
into which is passed the current of oxygen that is to 
be converted into ozone. Each spiral is connected by 
one of its extremities with a terminal affixed to the 
outer tube, and which serves to connect it with the 
source of electricity. 

The ozone produced with this simple apparatus 
would not permit of deodorizing alcohol economically, 
and so Messrs. Broyer and Petit, in concert with the 
skillful glass blower Seguy, have arranged it in such a 
way as to obtain oxygen ozoned to the highest degree 
possible- and to much increase the effect produced. 



The arrangement adopted is shown at the upper part 
of Fig. 1. It consists in the use of three tubes like the 
one just described placed alongside of each other and 
connected by elbows, and in electrifying each tube 
separately by means of an induction coil actuated by a 
pile of two elements. In this way, the oxygen already 
converted into ozone in the first tube passes into the 
second and then into the third, and is each time sub- 
mitted to a new electrification. The induction coils 
and piles used up to the present are to be replaced by 
an alternating current dynamo. Each tube will be 
connected with the general circuit by a special deriva- 
tion, in such a way that the conditions will be the same 
as they are at present. 

This mode of producing ozone gives remarkable re- 
sults, and the influence of the three successive electri- 




BUNDELL'S OX BOW. 

fications may be easily seen by means of the reagent 
usually employed (terebinthine and tincture of guaiac), 
which ozone turns blue. If we take the gas coming 
from the first tube, we obtain a certain coloration that 
will serve as a starting point. Making the same test 
with the gas as it comes from the second tube, we find 
that the color is tenfold deeper ; and, finally, on mak- 
ing its exit from the last tube, the color is fifteen times 
deeper than at first. If the tests be extended still 
further, we observe hardly any increase in the depth of 
the color, and.it is hence concluded that three tubes are 
sufficient to allow the gas to give its maximum effect. 

The essential oils that give alcohol its bad taste do 
not resist the action of ozone thus prepared ; but in 
order to obtain a good result it is necessary to pass into 
the alcoholic liquid at least ten times its bulk of ozone. 
This represents considerable of an expense, especially 
when we consider that the oxygen to be converted into 
ozone must be very pure. In order to obviate this in- 
convenience and render the method really practical, 
recourse is had to an ingenious process that consists in 
the use of the same oxygen several times in succession. 
In fact, the oxygen is not destroyed by its conversion 
into ozone, but undergoes a simple transformation — a 
concentration that gives it new qualities. But it re- 
sumes its first form, either after being heated to about 
75° or after being utilized in 'chemical reactions like 
those under consideration. 

Fig. 2, which gives a general view of the Teillard 
plant, shows how this property has been put to profit. 
The oxygen is produced in cast iron retorts (not figured) 
by means of a mixture of chlorate of potash and bin- 
oxide of manganese, and is purified by passing it 
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Fig, 2* — t, tabe for leading the oxygen from the retorts; «, its cock; n, tube for leading oxygen from the gas holder, L; m, its cock; 
g, piles; /, induction coils; a, ozone tubes; o, wash bottles; C, C,, C a , I, l],.Ia, alcohol vats; D, safety tube. 



m, pump; 
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through solutions of sulphate of iron and caustic of education almost as diffusely] as any college in 



potash. It enters a washer, o, under a pressure of 
three atmospheres, through the tube, t, whose cock, u, 
is open, and here becomes cool. It then traverses a 
pipe filled with caustic potash and enters the tubes, a, 
described above, and therein becomes converted into 
supersaturated ozone. This latter flows into the first 
vat, C, filled with alcohol, to be rectified, traverses all 
the liquid that it contains, and then escapes through 
a pipe and traverses the vats of alcohol, C and Ca. At 
this point it has lost the greater part of its properties. 
On making its exit from vat, Ca, it is no longer super- 
saturated ozone that escapes from the pipe, but oxygen 
charged with vapors of alcohol. 

This oxygen is freed from the latter in a washbottle 
containing cold water, is dried in contact with caustic 
potash, and afterward passes through a second series 
of apparatus like the others, first being converted into 
ozone, and then passing into the vats of alcohol. 
Finally, after meeting with a third series of apparatus, 
the gas, which has for a third time become oxygen, en- 
ters a gasometer, L. When the latter is full, the pro- 
duction of oxygen in the retorts is stopped, the cock of 
the tube, t, is closed, and that of the tube, n, is opened. 
Through a suction and force pump, the gas in the gaso- 
meter is sent through the tube, n, to the first washing 
vat, placed in front of the first series, and traverses all 
the apparatus again. 

The operation is thus carried on until the gas is ex- 
hausted, this fact being shown by the level of the gaso- 
meter, L, which is then filled again by means of the re- 
torts. We have, then, a closed cycle that permits of 
operating continuously and under economical con- 
ditions. 

Fig. 1 gives a perspective view and the details of all 
the apparatus. The gas is supposed to be coming from 
the left. Between the first vat and the ozone appara- 
tus there is a safety tube for preventing the liquid from 
entering the latter and breaking it in case a diminu- 
tion in pressure should occur. The room containing 
the apparatus is kept at a temperature of less 
than 15°. 

The alcohol treated by this process is perfectly deo- 
dorized, whatever be its source, and, on coming from the 
apparatus, is comparable to spirits that are several 
years old, thus rendering it fit for the manufacture of 
cognac. — La Nature. 
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MEETING OF THE AMEBICAN ASSOCIATION FOB THE 



ADVANCEMENT OF SCIENCE, NEW YOBK, 1887. 
(Continued from first page.) 
nomic science and statistics, Henry E. Alvord, of 
Amherst, Mass. ; permanent secretary, Frederick W. 
Putnam, of Cambridge (office, Salem, Mass.) ; general 
secretary, William H. Pettee, of Ann Arbor, Mich. ; 
assistant general secretary, J. C. Arthur, of Geneva, 
N. Y. ; treasurer, William Lilly, of Mauch Chunk. 

The following are some points of the programme : 
On Wednesday morning, at 10 o'clock, a general ses- 
sion for organization in the library hall of the college, 
and in the afternoon addresses by the vice-presidents 
of the several sections. The retiring president, Pro- 
fessor E. S. Morse, will make an address in the evening. 
There will be daily meetings of the sections, both 
morning and afternoon. A general reception will be 
given in the Metropolitan Opera House, Thursday, at 
9 P. M., by the ladies' committee, to members of the 
association and their families. On Friday afternoon, a, 
water party will be given by Mrs. J. 8. T. Stranahan, 
of Brooklyn, including a visit to Governor's Island 
and other places of interest. In the evening of that 
day, the Torrey Botanical Club will give a reception. 
It is proposed to visit West Point on Saturday. There 
will be a botanical excursion, Monday afternoon, to 
Sandy Hook ; and an evening reception by Mrs. A. B. 
Stone, at Valentia flats, from 5 to 7 ; after which the 
New York Academy of Sciences will welcome the 
A. A. A. S. at Columbia College, followed by various 
receptions at private residences. The closing exercises 
will be on Tuesday evening. An excursion to Long 
Branch, by ocean steamer, is arranged for the Wed- 
nesday after adjournment. Other entertainments have 
been suggested, viz., a visit to the benevolent institu- 
tions on Blackwell's Island ; to the American Museum 
of Natural History ;^to some of the leading manufac- 
turing establishments of the city, etc. The geological 
section will visit the trap rocks of Bergen Ridge and 
inspect the glaciation of the rocks at Central Park. 
The Entomological Club will meet here on the day 
prior to the general meeting of the A- A. A. S:, and 
the Agricultural Society will, meet Monday and Tues- 
day. 

The fact that the association meets this year in the 
halls of. the Columbia College gives additional inter- 
est to engravings showing the exterior of the building 
on Madison Avenue, " Hamilton Hall ; " and the in- 
terior of the library, where the general sessions will be 
held. 

Originally chartered, in 1754, as " King's College,? 
this was at first distinctively an Anglican institu- 
tion. George III. and other noble patrons enabled 
the governors of the college to " extend their plan 



Europe." The first president was Rev. Samuel John- 
son, D.D., of Connecticut. For several years the reci- 
tations were heard in the vestry room of Trinity Church. 
The corporation of that church granted land to the 
institution between Broadway and the Hudson River, 
a portion of which was immediately, and for a hun- 
dred years, used for college buildings, while the re- 
mainder was leased, the rentals yielding a large in- 
come. During the revolutionary war the property 
was used as barracks for soldiers, the library was scat- 
tered, and the affairs of the college broken up. The 
legislature of New York, recreating the institution in 
1784, perfected its charter in 1787, under the present 
title of "Columbia College." Thus this is its centen- 
nial year — an event enthusiastically celebrated last 
April, and of which this scientific assembly will be also 
a fitting commemoration. In 1814 the legislature 
granted the college a tract of twenty acres, then valued 
at $5,000, and located, on the present map-of the city, 
between Fifth and Sixth Avenues and from 47th to 
51st Street. It was not, however, until 1857 that the re- 
quirements of commerce made it necessary for the col- 
lege to be removed from College Place to its present 
location, where it occupies the block bounded by 49th 
and 50th Streets and Fourth and Madison Avenues. 

The range of academic instruction has been greatly 
enlarged, until now what is called the School of Arts 
includes, besides the usual curriculum, numerous op- 
tional studies. There are also several associated 
schools clustered around tnis as a nucleus, some of 
which are famous, while all are useful. These are a 
School of Mines, a School of Law, a School of Political 
Science, a School of Library Economy, and a School of 
Medicine. The School of Mines was established in 
1864, prior to which there was no college in the country 
where mining was taught as a science. It grew from 
its original design until now it includes seven parallel 
courses of study, each occupying four years, and no 
two of which a student is allowed to pursue at once. 
These courses are mining engineering, civil engineering, 
metallurgy, geology and paleontology, analytical and 
applied chemistry, architecture, and sanitary engineer- 
ing. Thus it might more appropriately be styled 
" The School of Applied Sciences.'' A highly interest- 
ing portion of its work is done by means of " summer 
classes," which meet in widely different localities. 
E. g., in 1886, one class met in Northern Michigan, to 
study practical methods of mining; another for prac- 
tical surveying, near Litchfield, Conn.; another for- 
studying geodesy, near Otsego Lake; another had its 
headquarters at the Delamater Iron Works, on the 
North River ; while the class in chemistry stays in the 
laboratories of the university. The School of Library 
Economy is an original feature, introduced this year> 
expressly to meet the wants of young persons of lite- 
rary tastes wishing to study bibliography and the b st 
methods of selecting, buying, arranging and cariu ,, for 
libraries, and making their contents useful and avail- 
able for readers. 

The Columbia College Library itself has been re- 
cently reorganized, and with the most modern appli- 
ances. The building in which it is contained, with its 
equipment, cost over $400,000 ; and such is the rapid ac- 
cumulation of literary treasures that the trustees sug- 
gest an enlargement involving an expenditure of about 
a quarter of a million of dollars. The School of Law 
and astronomical observatory are also accommodated 
in this building. The building for the School of Mines 
was erected in 1874, at a cost of $150,000. Hamilton 
Hall, built-in 1879, with a frontage of 200 feet on Madi- 
son Avenue, and a depth of 60 feet, shown in our en- 
graving, was completed at a cost of about $200,000, for 
the School of Arts. The School of Medicine had this 
year 606 students, and moves this summer into its new 
building on 59th and 60th Streets, the munificent gift 
of the late Wm. H. Vanderbilt. 

The chemical museum is rich in several thousand 
specimens to illustrate that department. The litho- 
logical cabinet contains about 5,000 rocks and minerals. 
The collection illustrating historical geology includes 
75,000 specimens. The paleontological series includes 
thousands of recent and fossil animals and plants. The 
botanical collection has 60,000 species represented, and 
is peculiarly rich in "type specimens," There are also 
models, casts, specimens of building materials, ores, 
clays, coals, etc. 

The faculty of this great university includes a presi- 
dent and one hundred and eighty professors, instruct- 
ors, and assistants, and it has, according to President 
Barnard's statement, 1,602 students in -all its depart- 
ments. Such an array may well command the public 
attention, even amid the noise and rush of a commer- 
cial metropolis, that is by many supposed to be un- 
favorable to the calm pursuits of an intellectual life. 
The wealthy men of New York City would do wisely to 
increase the already large resources of Columbia Col- 
lege, so as to enable its managers to carry out fully 
and in the most attractive manner possible all their 
praiseworthy projects. 



Northern Pacific Hallway. 

This company has now a continuous line from St. 
Paul and Duluth to Tacomaj on Puget Sound, the 
switchback over the Cascade Mountains having just 
been completed. The distance from St. Paul to 
Tacoma is 1,937 miles, which is a saving of 124 miles 
over the present route by way of Portland, Ore. As 
the Northern Pacific owns the line from Tacoma south 
to Portland — 145 miles — it also has its own track from 
St. Paul to the latter city, and the distance by this 
route to Portland — 2,082 miles — is only 25 miles longer 
than the present route, using the tracks of the Oregon 
Railway and Navigation Co. from Wallula Junction to 
Portland, a distance of 222 miles. The Northern Pa- 
cific Company, therefore, has completed its long en- 
tertained hope of owning a continuous line from Lake 
Superior and the Mississippi to the waters of the Pa- 
cific. The great Stampede tunnel through the Cascade 
range, which will take the place of the switchback, 
is to be completed in May, 1888, and will considerably 
shorten the present line. Its length will be 9,880 feet, 
while the overhead line .of switchback requires a 
length of about four miles to cross the mountains. 



Electricity under. favorable circumstances has been 
found to travel at thereto of 388,000 miles per second. 



Imitation meteoric Iron. 

It appeared to me that some interesting information 
might be learned by trying to reproduce meteoric iron 
artificially. I therefore melted together in proper pro- 
portions the iron, nickel, and other constituents of the 
Toluca iron. The furnace was left to go out very gradu- 
ally, to insure, if possible, slow crystallization. The 
product is about as unlike meteoric iron as it is unlike 
ordinary cast metal. It is easy to see that the iron 
crystallized on solidification in feathery crystals, some- 
what like those in some kinds of cast iron, but beyond 
that similarity ceases. In thus crystallizing, a harder 
substance was thrown off to the bounding surfaces, 
but it is impossible to say that it is true schreibersite. 
On examining the detail, the crystals constituting the 
chief bulk are seen to have a structure which may be 
called Widmanstatten figuring on a very small scale, 
when magnified about 60 linear looking like some 
etched meteoric iron unmagnified. Taking, however, 
all into consideration, the structure is very unlike the 
Toluca or any other meteoric iron which I have ex- 
amined. It is, however, very interesting to find that 
apparently no recrystallization took place on cooling, 
since, unlike what is seen in cast steel, the structure on 
a small scale seems to be the true structure of the larger 
crystals. Possibly this relative permanence may 
depend on the difference in chemical composition. It 
seemed desirable to try the effect of long continued 
heat, b,ut at a temperature much below the fusing point 
of this alloy. In making such experiments, even in 
well-covered crucibles, one cannot but suspect the in- 
fluence of carbon introduced from the fuel, even if 
there is no decided proof of its action. The change 
produced by keeping a portion of the alloy for some 
hours at a high temperature was very great. I must 
say I expected that the effect would have been to have 
made the structure more like that of normal meteoric 
iron, but, to my surprise, I found it more unlike than 
before, and nearly all trace of the minute Widmans- 
tatten figuring lost. If there is any analogy between 
its structure and that of any meteoric irons, it is with 
those which have undergone recrystallization, since the 
whole mass consists of interposing granular crystals of 
two different characters, whose size varies in relation 
to the original feathery crystals, the former existence 
of which is thus well shown, though their structure is 
entirely changed. 

I do not think this single series of experiments suffi- 
ciently conclusive to enable us to build on them any 
important deductions; but, at all events, they serve to 
show that much might be learned by further experi- 
ment with such alloys, of equally great interest in con- 
nection with meteoric and artificial irons, since the 
presence of foreign constituents manifestly alters the 
mechanical construction very materially. It may per- 
haps, however, be allowable to draw one provisional 
conclusion. When solidifying from a state of fusion, 
the constituents of the complex alloy appear not to 
have had sufficient time to separate completely, but 
were able to separate when the product was kept a 
long time at a high temperature, crystallizing as small 
grains of at least two different kinds, with no special 
orientation. There is no evidence of such a separation 
in the case of meteoric irons, like that from Ruff's 
Mountain, the original large crystals having merely 
broken up into a mass of small. Though fully conscious 
how much more experiment is necessary, I must say 
that the general tendency of what is now known is to 
lead us to believe that the present crystalline structure 
of normal meteoric iron was developed at a temperature 
much below that of fusion, even though the material 
may have been previously melted. That very profound 
changes can quickly take place in iron, merely some- 
what softened by heat, admits of no sort of doubt, and 
further research may prove that similar great changes 
may take place at no very high temperature^ when 
the time of action is indefinitely Jong.— Dr. H. C. 
Sorby. 
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Military Uses of Dogs. 
To the Editor of the Scientific American : 

In your issue of Scientific American of July 16, I 
found a notice on the military dogs now to be used 
with German hunter battalions (Jaeger Battalione, 
which, each 1,000 men strong, are recruited only from 
professional foresters and gamekeepers). \ see that 
there have been given some exhibitions in honor of 
Colonel Von der Goltz Pasha. 

Now, that is all right so far as theory is concerned, 
but as a patriotic citizen of this glorious country, I 
think you will feel pleased if you hear of an episode 
that will put us ahead of them by several pegs, namely, 
by successful practice. 

In 1874 or 1875 a detail of soldiers, to be gone for sev- 
eral days, was sent from Fort Sill, Indian Territory, 
down the Cache Creek, to cut timber for some building 
purposes. The party was the next day jumped on by 
Kiowa and Comanche Indians, and completely sur- 
rounded. After several charges the Indians gave the 
soldiers more rest, but kept them so close that nobody 
dared to steal through to bring help from Fort Sill, and 
so matters stood for several days. As is usually the 
case in those kind of expeditions, there were several 
dogs with the party, mostly of the " yaller cur" kind. 
One of the soldiers had the idea of fastening a tin can, 
with a message by the officer in charge, telling how 
matters stood, to the tail of one of the dogs and chas- 
ing him home. This was done in the evening, and as 
the dog neared the Indians they fired at him, but see 
ing the tin can pounding the air,, they thought itgrei 
fun, and yelled and chased the poor dog still fas 
The animal arrived at the fort nearly dead, and ^nt 
to the company quarters. Luckily a»kind-hearted sol 
dier tried to relieve the poor brute. In so doing he 
noticed the slip of paper in the tin can, and raised the 
alarm. In a short time the commanding officer was 
notified, and several companies on horseback went to 
the rescue of the beleaguered party. The Indians saw 
them coming, and fled. Further details of that fight 
and rescue, which is highly interesting, are told in a re- 
port to the Headquarters, Department of the Missouri, 
General Jno. Pope being then in command. 

At that time I was chief draughtsman and assistant 
to the chief engineer of the department. This case was 
much talked of, but it was recommended to carry the 
dispatch on the dog's neck, and the tin can on the tail 
for motive power only. ADO HUNNIUS. 

Leavenworth, Kan. 



Solid Bromine. 
Under this name Franke has introduced a prepara- 
tion of bromine which will find many uses among 
chemists and manufacturers as a convenient source of 
bromine. It consists of sticks of kieselguhr made in 
the solid form by fritting the material with a small 
quantity of alkali, and then saturating the porous sub- 
stance obtained with bromine. The thinner sticks (7 
mm. diameter) contain about one grain of bromine in 
a length of 1 cm., while the larger ones (15 mm. diame- 
ter) hold nearly 3 grammes. Bromine can be used in 
a great many cases with advantage as a substitute for 
chlorine, and this preparation will be found not only 
cheaper in laboratory experiments, but also time sav- 
ing, as by its employment is avoided the labor in- 
volved in setting up a chlorine-generating apparatus. 
For the decomposition of sulphur ores, such as cop- 
per pyrites and fahlore, its use possessesvery decided 
advantages over the older methods. The sticks 
should be placed in a combustion tube closed at one 
end, and holding a boat containing a weighed portion 
(1 grm.) of the mineral, and connected with two U 
tubes or receivers filled with hydrochloric acid. On 
heating the sticks bromine is expelled, and when all 
the air has been replaced by the bromine, the boat 
containing the ore is heated. Arsenic, sulphur, mer- 
cury, and a portion of the iron present will pass over 
as bromine compounds with the excess of bromine to 
the receivers, while the remaining metals will remain 
in the boat as bromides. Excess of bromine can be 
prevented from passing into the air of the room by 
connecting the end receiver with a bottle containing 
wood shavings moistened with alcohol, or by leading 
the exit tube into the open air or draught cupboard. 
When the operation is completed, or in about.half an 
hour, the tube is cooled and then cut between the boat 
and the bromine sticks. The bromides are then washed 
into a large vessel and filtered, when the soluble and 
volatile ones will be in the filtrate with excess of 
bromine, which is subsequently removed by gently 
warming the solution. The insoluble bromides on the 
filter can be made and analyzed in the ordinary way. 
A mixture of metallic bromides and bromates is also 
being manufactured as a source of bromine. The 
chief use of this latter preparation is for bleaching and 
disinfecting purposes. Some mineral acid has, of 
course, to be added before any of the bromine is lib- 
erated, bo that the mixture can be kept for any length 
of time without any disagreeable results from the 
escape** fi*e brdmin© taking place.— Indurtriet. 



Natural History Notes. 

Multiplication of Aphides. — Perhaps no more strik- 
ing illustration of the wonderful reproductive power 
of certain insects could be given than that contained 
in a work recently published by Theodore Wood, an 
English entomologist. It is assumed, first, that 100 
aphides weigh no more, collectively, than a single 
grain ; and, second, that only a very stout man can 
weigh as much as 2,000,000 grains. Then it is found 
that if multiplication were entirely unchecked, the 
tenth brood alone of the descendants of a single aphis 
would be equivalent, in point of actual matter, to more 
than 500,000,000 very stout men, or one-third of the 
human population of the globe, supposing each person 
to weigh 280 pounds. 

Optical Properties of Mosses. — Recent observations 
have shown that the peristome of some mosses pos- 
sess curious optical properties. According to Mr. M. 
J. Aumann (Annals and Mag. Nat. His.), sometimes 
the outer layer of the peristome and sometimes the 
inner layer rotates the plane of polarization, and ex- 
hibits, when a thin plate of mica or selenite is inter- 
posed, very brilliant colors, varying with the position 
of the two nicols relatively to each other. In the Grim- 
miacese and Dieranacese this action is feeble ; in the 
Pottiacese and Weissiese, almost nil; and strong in 
Mniacese and Hypuacese. There exists a curious re- 
lation between these optical properties and the amount 
of tannin contained in these membranes, the endostome 
of jtumptothecium lutescens affording a particularly 
g/Jod illustration of this fact. 
The Alleged Suicide of Scorpions. — Professor A. G. 
iourne has made a number of experiments on three 
species of scorpions found at Madras, with the object 
of determining whether the popular notion that 
scorpions can commit suicide is true. He finds that it 
is undoubtedly physically impossible for a scorpion to 
sting itself in a vulnerable place, and when one is 
placed in very unpleasant circumstances, it not unfre- 
quently lashes its tail about and causes actual pene- 
tration of the sting. But the poison of a scorpion is 
quite powerless to kill the same individual or another 
of the same or even of another species. Two scorpions, 
when fighting, repeatedly sting one another with lit- 
tle, if any, effect, the stronger killing the weaker by 
tearing it to pieces. The poison may be pressed out 
of the sting with the fingers or a pair of forceps, when 
it is found to be a milky white fluid with a very pun- 
gent smell resembling that of formic acid. 

Strength of Snails.— Mi. E. Sanford has found that 
a snail weighing one-quarter of an ounce can drag up 
vertically a load of two ounces and a quarter. An- 
other snail one-third of an ounce in weight carried 
horizontally a weight of seventeen ounces. 

Prehistoric Plants. — In his address to the Biological 
Section of the British Association, Mr. Carruthers de- 
scribed the wonderful state of preservation of the 
flowers obtained by Dr. Schweinf urth from mummy 
wrappings in Egypt, even so evanescent colors as the 
violet of the larkspur and knapweed and the scarlet 
of the poppy, the chlorophyl remains in the leaves, 
and the sugar in the pulp of the raisins being pre- 
served. The remains of 59 species of flowering plants 
have been identified. 

In stratified clays resting upon the bowlder clay in 
the valley of the Nile have been found the remains of 
2 species of desmids, 81 of diatoms, and 9 of flower- 
ing plants, all belonging to the existing agrarian flora. 
In another locality, 51 species of mosses have been de- 
termined with certainty, a considerable portion being 
alpine plants, one of them no longer found in Britain/ 
These beds contain also 7 species of seaweeds now 
found in our seas. 

The sedimentary deposits at Cromer, of later date 
than the Pliocene strata, are the earliest in which re- 
mains of plants have been found that can certainly 
be identified with species existing at the present time. 
Some of the plant remains from Tertiary strata have 
been referred to still living species, but, as Mr. Car- 
ruthers thinks, without sufficient evidence. 

Colored Leaves. — From an examination of the ana- 
tomical structure of a large number of colored and 
variegated leaves, and of the physiological properties 
of their pigments, Dr. C. Hassack concludes that the 
white color in variegated leaves results from the ab- 
sence of pigment in the tissues and the presence of 
numerous interstices filled with air between the cells. 
The reflection of light from the numerous air bubbles 
in them causes the parts of the leaf which are really 
colorless to appear white. In leaves with yellow varie- 
gation, the normal chlorophyl is replaced by xantho- 
phyl, which colors light yellow the protoplasm col- 
lected into irregular parietal lumps, and occurs also 
in the form of minute granules. The gray green which 
often appears in eolored leaves is caused by white 
layers of tissue, which lie above the green parts of 
the cells, and partially obscure their color. Silver 
white spots on leaves with a metallic shimmer are the 
result of an entire reflection of the light from large 
shallow air cavities, which stretch between the color- 
less and the green layers of tissue in a direction par- 
allel with the surface of the leaf. Red and brown 
tints are caused by the presence of anthocyan dis- 



solved in the cell sap, partly In the epidermis only, 
partly in the parenchyma only, and partly in both 
tissues. The various tints depend upon the intensity 
of the color and the concurrence of red cells with 
green, yellow, or white portions of the tissue. A 
papillose structure of the epidermis, peculiar trichanes, 
or, in a few cases, a wavy structure of the entire 
leaf, is the cause of the velvety sheen of many leaves ; 
the apices of the papillae have the effect of bright 
points on a dark ground, the light being reflected 
from them in one direction only, while their lateral 
surfaces scatter light. 

While albinism is the result of degeneracy, Dr. Has- 
sack regards a red color as a direct consequence of 
light, and as a contrivance to protect leaves from the 
destructive action of too strong light on the chloro- 
phyl, and too strong respiration ; it is hence found es- 
pecially in young leaves, or in theleavesof those plants 
which grow in very high altitudes or la very cold 
ones. 

Genetic Affinity of Alga:. — In a paper read at the 
Linnean Society on March 3, on "The Genetic Affin- 
ities of the Alga)," Mr. A. W. Bennett suggested that 
in many of the groups difficult to classify retrogression 
had apparently taken place in the form of suppression 
of development of either the vegetative or reproduc- 
tive organs, the organs which predominated leaving 
the others degenerate. Thus the desmids are consid- 
ered to be a degenerate group, which should not be 
classed as hitherto with the diatoms. The views ex- 
pressed in the paper are, however, likely to be criti- 
•oally discussed by Continental cryptogamists. 



the 



Oldest Man Now Living. 

a negro, and citizen of the United 



Probably 

James James, 
States, who resides at Santa Rosa, Mexico, is probably 
the oldest man on earth. He was born near Dorches- 
ter, S. C, in 1752, and while an infant was removed to 
Med way River, Ga., in the same year that Franklin 
brought down electricity from the thunder clouds. In 
1772 there was quite an immigration into South Caro- 
lina, and his master, James James (from whom he 
takes his name), moved near Charleston, S. O, in com- 
pany with a number of his neighbors. On June 4, 
1776, when twenty-four years of age, a large British 
fleet, under Sir Peter Parker, arrived off Charleston. 
The citizens had erected a palmetto wood fort on Sul- 
livan's Island, with twenty-six guns, manned by 500 
troops under Colonel Moultrie, and on June 28 the 
British made an attack by land and water, and were 
compelled to withdraw after a ten hours' conflict. It 
was during this fight that Sergeant Jasper distinguish- 
ed himself by replacing the flag, which had been shot 
away upon the bastion, on a new staff. His master, 
James James, manned one of the guns in this fight, 
and Jim, the subject of this sketch, and four other 
slaves were employed around the fort as general labor- 
ers. Jim followed his master throughout the war, and 
was with General Moultrie at Port Royal, S. C, Febru- 
ary 3, 1779, when Moultrie defeated the combined 
British forces of Prevost and Campbell. His master was 
surrendered by General Lincoln at Charleston, 8. C, 
on February'12, 1780, tothe British forces, and this ends 
Jim's military career. 

He remembers of the rejoicing in 1792 throughout the 
country in consequence of Washington's election to the 
presidency, he then being forty years of age. In this 
year his first master died, age about sixty years. Jim 
then became the property of " Marse Henry " (Henry 
James), owning large estates and about thirty slaves, 
near Charleston. On account of havingraised " Marse 
Henry," Jim was a special favorite with his master and 
was allowed to do as he chose. His second master, 
Henry, died in 1815, about fifty-five years of age, and 
Jim, now sixty-three years of age, became the property 
of James James, Henry's second son. .In 1833 the rail- 
road from Charleston to Savannah was completed, 
then the longest railroad in the world, and Jim, with 
his master, took a trip over the road, and was shown 
special favors on account of his age, now eighty-one. 
James James was ten years of age at his father's death, 
and when he became of age inherited large estates, 
slaves, etc., among whom were "old Uncle Jim "and 
his family. James James lived in South Carolina until 
1855, when he moved to Texas with all his slaves. James 
desired that his slaves should be free at his death, and 
in 1858 moved into Mexico, so that they could be free 
before his death. James returned to the United States 
and died in Texas, and in 1865, after there were no 
longer slaves in the United States, Uncle Jim's children 
and grandchildren returned to the United States. 
Five years ago, at the age of 130, Jim could do light 
chores, but subsisted mostly by contributions from the 
citizens ; but for the past two years, not being able to 
walk, he remains for the most part in his little jacal, 
his wants being supplied by generous neighbors. The 
rheumatism in his legs prevents him from walking, but 
yet he has sufficient strength in his arms to drag him- 
self a short distance — fifty yards or more-^-and readily 
took a position on the outside of his cabin to enable 
the Globe-Democrat correspondent to make his. photo- 
graph, ^Laredo, Tex., letter to the St. Louis Globe- 
Dtmocrat. 
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THE BONTA. TELEPHONE. 

The great Bell telephone patents of 1876 and 1877 
are, as is well known to our readers, based upon the 
theory of the " undulatory current." Substantially 
the claim is made that speech in all electric telephones 
is transmitted by a current that is not intermittent or 
pulsatory, but is continuously undulatory 
and varies in strength. The wave line re- 
presenting such a current, as far as its speak- 
ing function is concerned, is an unbroken 
one. This does not imply that there must 
be no cessation of current. A current that 
shifts from a maximum in one direction, as 
from right to left, through zero or total 
■ absence of current, to a maximum in the 
other direction, as from left to right, is con- 
sidered a continuous undulatory current. 
This is necessarily the version of the owners 
of the Bell patents, as precisely such a cur- 
rent, the so-called " shuttle current," is used 
on their system, as adopted in practical use. 
The point is, that though there is an infi- 
nitely short period of rest, the transition to 
anrl from this point is gradual, and is repre- 
sented by an unbroken portion of an un- 
dulating line. 

Speech is assumed to be transmitted by a 
current of this nature. A " make and break " 
current, it is said by the Bell advocates,!can- 
not of 'itself transmit .speech. The logical 
deduction is that in telephoning, a per- 
petual control of the receiving diaphragm is preserved 
over it by the sending one. Both are assumed to 
move in unison, and only as the current crosses the 
zero line, changing in direction, is the distant dia- 
phragm released from control, and then only for an in- 
finitely short period. 

The current as used in practice is assumed to be 
represented by an un- 
dulating line crossing 
as its median a straight 
line representing the 
trace of zero or no cur- 
rent. The current goes 
in one direction as the 
transmitting diaph- 
ragm recedes from, and 
in the other direction as 
it approaches the speak- 
er. But it is probable 
that this reversal of 
the polarity of the cur- 
rent does not affect the 
receiving diaphragm, 
and that the latter is 
pulled by both impulses 
of the current, whether 
positive or negative, as 
regards the zero base 
line. The distinction 

between the undulatory and the pulsatory currents is 
very sharply drawn in the specification of the Bell 
patents. From what has been said, it will be clear 
that the conception of an undulatory current and of 
its actions is a shadowy thing at best. It is rather 
a matter for scientists to theorize over than for prac- 
tical workers to busy themselves with. Yet in a series 
of very remarkable court decisions it has been made 



and proprietors, the, American National Telephone 
Company, of this city, as an apparatus by which speech 
is electrically transmitted by a pulsatory or a make- 
and-break current. The essential parts consist of a 
transmitting diaphragm, to whose back a pencil or rod 
of carbon is attached, which projects from its center. 




THE BONTA TELEPHONE. 

Against the end of this rod a ball of carbon, free to 
move back and forth in a groove, rests in contact. The 
groove is formed in a block of carbon, and may, by 
special adjustment, be more or less inclined. The 
groove and projecting rod of carbon lie in the same ver- 
tical plane. One of the terminals of the circuit con- 
nects with the rod, the other with the grooved block. 




PHOTOGRAPHS 



MOVING CONTACT SURFACES. 



The whole combination forms the transmitting mech- 
anism in connection necessarily with a battery. For 
use it is connected in circuit with a magneto receiving 
instrument. When spoken into, the voice is transmit- 
ted with great clearness and delicacy. It is exceedingly 
sensitive. The speaker may stand off several feet, with 
his back turned to it, and it will still transmit all his 
words. Its distinguishing peculiarity is that it breaks 



adjustment, which is shown in the cut, being provided 
for this end. 

As we have seen, the Bell patent is built on a theory, 
and, strange as it may appear, has been repeatedly 
sustained on such a basis by the courts. The inventor 
of this telephone, Mr. J. W. Bonta, has taken the bull 
by the horns, and has also secured a patent 
based on a theory. He claims that in the 
telephone we are describing the intermittent 
current is used, and not the undulatory. 
Availing himself of the declarations in 
Bell's specifications that the undulatory cur- 
rent differs from the pulsatory, which de- 
clarations amount to a disclaimer, he declares 
that his instrument works by the pulsatory 
current. He asserts that it speaks by the suc- 
cession of currents of uniform intensity and 
variable duration, and that their varying dur- 
ation causes the reproduction of the sound. 

In order to illustrate at once and prove 
his points, Mr. Bonta arranged the appara- 
tus shown in the larger cut. A magic lan- 
tern, with microscopic attachment, is set up, 
and as the object has the pencil and ball 
electrodes of the telephone in its field, these 
are projected on a screen as large as may 
be desired. If now some one speaks into the 
instrument, the image of the ball is seen to 
jump back and forth from the pencil elec- 
trode, as it opens or breaks the circuit contin- 
ually. To investigate it still more accurately, 
a roll of sensitized paper is arranged to continuously 
rotate in the field of the projected image. In front 
of the paper, one side of an endless band passes, which 
band is kept in very rapid rotation. In the band are 
numerous apertures. This arrangement works like a 
series of shutters, bringing about a number of short 
exposures. The movements of the bands are effected 

by an electric motor, 
driven by a C. and C. 
battery. The photo- 
graphs show the con- 
tact points greatly 
magnified. They ap- 
pear in every condition 
of separation or con- 
tact. The exposures are 
at very short intervals, 
as the band is rapidly 
rotated, and may run 
up to a large number 
per second. In a series 
of consecutive views, the 
electrodes are shown for 
the most part separat- 
ed, proving that this 
phenomenon is not only 
an occasional one, but 
that it is repeated as 
long as the apparatus is 
a spring was made to 
This kept the electrodes 



at work. As a further test, 
press lightly against the ball, 
in permanent contact, but the telephone would not 
talk. This was taken as proving that a make-and- 
break action was essential to its operativeness. The 
point is also made that spring action interferes with 
the regularity of the [makes and breaks, which regu- 
larity is essential. The apparatus tor ^producing the- 




PROJECTING AND PHOTOGRAPHING THE MOVING 
CONTACT SURFACES. 



the basis of the most valuable patent right that this 
country has ever seen. 

The telephone show* in the cuts accompanying this 
article is presented by its inventor, Mr. J. W. Bonta, 



the circuit continually. When spoken into, the ball 
keeps jumping back and forth, rolling up and down the 
inclined plane. To regulate the extent of this motion, 
the angle of inclination of the plane can be raised, an 
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separate exposures is shown in the right hand of the 
cut. 

The proof is not, of course, a complete one. To make 
it such would involve an exceedingly difficult piece of 
photographic work, as from one hundred exposures per 
second upward would have to be effected. Enough 
has been shown to prove that a great deal of separa- 
tion does take place, and that the electrodes are con- 
tinually driven apart. The position of the Bonta pa- 
tent in the light of the Bell claims is interesting, as it 
claims to utilize the disclaimed pulsatory current, thus 
dividing the field of telephony between itself and the 
Bell patent. It is not saying too much to assert that 
its theory is as good as that of the Bell specification. 



■*«>»» 

EDWAED SYLVESTER HOUSE. 

BY MABCUS BENJAMIN. 

The names of two men stand out pre-eminent in the 
history of the United States as having inspired the 
study of science. The elder Silliman made possible 
the wonderful strides achieved in the physical sciences, 
while the impetus given to the natural sciences re- 
ceived its greatest impulse from Louis Agassiz. 

Among those who came to follow the lectures of the 
latter at Cambridge was Edward S. Morse, the retiring 
president of the American Association for the Advance- 
ment of Science, who has attained a high rank among 
that group of naturalists who sought knowledge from 
the most distinguished of modern scientists. 

Professor Morse is of New England ancestry, and was 
born in Portland, Me., on June 18, 1838. His 
early education was acquired at schools in the 
city, and later he attended the Academy in 
Bethel, Me., but like many others, the beauties 
of nature were more attractive to him than the 
study of Latin or Greek. 

At the age of thirteen he began systematic- 
ally to collect minerals and shells. Indeed, the 
latter were probably the starting point of those 
valuable researches in biology which he has 
since contributed to science. 

Yielding to his fondness for natural science, 
he entered the Lawrence Scientific School of 
Harvard, in 1859, devoting special attention to 
the subjects taught by Louis Agassiz, likewise 
attending the lecture of Jeffries Wyman in com- 
parative anatomy and archseology, with whom 
he also visited and explored the mound heaps 
of a prehistoric people situated in New Eng- 
land. He also followed the lectures on chemis- 
try by Josiah P. Cooke, and those on literature 
by James Russell Lowell. 

His early fondness for shells had not been 
without profit, for from the knowledge now 
acquired he presented his first paper, on a 
" Description of New Species of Helix "(Helix 
asteriscus),* to the Boston Society of Natural 
History in 1857. This he followed with a sec- 
ond description f of another species (Helix 
milium), two years later. 

During the years 1859-62 he was assistant to 
Professor Agassiz, and at that time began his 
special study of the brachiopods, which, al- 
though of a low animal type, have a range in 
time, geographical distribution, and depth of 
water more extensive than any other class of 
marine bivalves. He published in 1862 his first 
contribution to the literature of that subject, 
entitled " The Haemal and Neural Regions of 
Brachipoda." I This subject he continued to 
study for many years and with indefatigable industry, 
going deeply into the question of their structure and 
affinities. By the help of embryological analysis, he 
has thrown new and important light upon their sys- 
tematic position in- the scheme of invertebrate life. 
They had long been classed as belonging to the mol- 
lusks, but after careful researches involving dredgings 
all along the Atlantic coast, Professor Morse an- 
nounced his belief in their annelidan nature, placing 
them among the worms. 

Charles Darwin and other eminent naturalists en- 
couraged him in his work, and although he was the 
first to accumulate evidence for the demonstration of 
his belief, he was anticipated in its announcement by 
Japetus Steenstrup, the Danish naturalist. 

His most comprehensive paper on this subject is "On 
the Systematic Position of the Brachipoda," § pub- 
lished in 1873, and dedicated to Professor Steenstrup. 
It covers the entire group and embraces the results of 
other studies made by him and contributed elsewhere. 

Previous to this however he had been busy with other 
work.and in 1864 he contributed to the Portland Society 
of Natural History, " Observations on the Terrestrial 
Pulmonifera of Maine, including a catalogue of all the 
species of terrestrial and fluviatile mollusca known to 
inhabit the State." This pamphlet of some sixty pages 
includes upward of one hundred illustrations drawn by 
himself, and nearly all of his papers contain sketches of 
his own making. 



Before this time he held the office of mechanical 
draughtsman in the locomotive works at Portland, and 
later he was engaged in Boston, preparing illustrations 
on blocks for wood engravers. In this manner he ac- 
quired the habit of sketching with striking rapidity 
and minute exactness, and he possesses, moreover, the 
additional power of being able to draw equally well 
with either hand. This accomplishment has been of 
inestimable value in his scientific work. 

In 1866 he removed to Salem, Mass., and with Alpheus 
S. Packard, Alpheus Hyatt, and Frederick W. Put- 
nam, founded the American Naturalist, one of the 
most prominent scientific monthlies in the United 
States. 

His biological work was not neglected, and from 1862 
till 1871 he published some twenty memoirs. 

In 1871 he became professor of comparative anatomy 
and zoology in Bowdoin College, Brunswick, Me., and 
for three years, remained in possession of that chair. 
In addition to his collegiate duties, he found time to 
prepare two papers on the Terebratulina, which he 
contributed to the Proceedings of the Boston Society 
of Natural History.* 

Continuing his researches, in this direction, he deter- 
mined, in 1877, to visit Japan for the purpose of dredg- 
ing along the coasts of the islands of that empire, in 
search of Brachipods, upon which he was still at work. 

His studies soon attracted the attention of the Jap- 
anese government, and he was invited to accept the 
chair of zoology in the Imperial University of Tokio, 
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then recently established. After thoroughly organ- 
izing this department and laying the foundations for 
the splendid collections which have since been made 
in this field in the imperial museum, he resigned his 
post in 1879, to resume his labors at home. 

During his stay in Japan, he established a zoological 
station in the bay of Yeddo for the purpose of train- 
ing Japanese assistants in the work, and he obtained a 
large number of specimens for exchange with Ameri- 
can societies. 

In the winter of 1877-78, he came back to this country 
for the purpose of fulfilling certain lecture engage- 
ments, and while in Boston he communicated to the 
Society of Natural History some points new to science 
concerning the habits of Japanese lingula, \ a form of 
life of particular interest to all naturalists on account 
of its persistence from the most ancient geological 
periods to the present time. 

He returned to Japan in April, 1878, and again visited 
that country in 1882, when, after an extensive tour 
throughout the empire, he proceeded to China and 
thence home by way of Singapore, Java, and Europe, 
thus circling the globe. 

During his sojourn in Japan, he wits led to the study 
of the prehistoric remains, by his observance of some 
ancient shell heaps at Omori, not far from Tokio. 
These he soon examined and found to be similar to 
those described by Jeffries Wyman, along the shores of 
New England and in Florida, and those on the Baltic 



*Proc. Best. Soc. Nat. His., vol. vi., p. L 
tProc. Bost. Soc. Nat. Hie., vol. vil., p. 1. 
t Proc. Boot. See Nat. Hie., vol. ix 
gProc. Boat. Soc. Nat His, vol. xr. 



* " On the Early Stages of Terebratulina septentrionalis," vol. ii., p. 39, 
and " Embryology of Terebratulina," Vol. ii, p. S4S. 

t" On Japanese Lingula and Shell Mounds," Afner, Jour. Sci„ Feb- 
ruary, 1878. 



coast in Denmark, made known by Japetus Steens- 
trup. His researches subsequently embraced critical 
examinations of a similar nature at Otaru, and Hak- 
odate in Yezo, and Higo.* From all of these localities 
large collections were made, which now are deposited 
in the Archaeological Museum of the University of 
Tokio. 

The nature of these finds gave evidence that the 
pottery found in the mounds was identical with that 
found in similar deposits in Brazil, thus indicat- 
ing the common origin of the art. Moreover, in 
a communication to the Biological Society of the Tokio 
Dai Gaku.f he showed that this prehistoric people 
were cannibals, and in their residence of Japan pre- 
ceded the Ainos, a hairy people, now of the northern 
islands, who were dispossessed by the present Japanese 
race, which has lived there over 2,000 years. 

Incidentally, these researches led to a comparative 
examination of Japanese pottery, and from a few pieces 
his collection- has grown to include specimens of all 
kinds, from the commonest sorts up to the most 
precious varieties. It is considered the "largest, most 
valuable, and completest collection of Japanese pot- 
tery in the world," and is worth not less than $100,000. 
The main portion of it is contained in a gallery some 
eighteen by thirty feet, built expressly for its accom- 
modation, and connected with Professor Morse's resi- 
dence in Salem. 

He is now engaged in making a study of Japanese 
keramic art from an ethnological standpoint. 

In 1881 he became'the director of the Pea- 
body Academy of Sciences, an office which he 
has since held, except during his visit to Japan 
in 1882. 

His work in connection with this institution 
has been a most valuable one. By his advice 
important features have been introduced, nota- 
bly the conspectus of the'animal kingdom, for 
the specimens are so arranged that the series 
returns to the starting point, the sponges and 
other of the lowest forms of life confronting 
the apex of the organic world where the 
higher mammalia belong. 

1 Professor Morse, as a lecturer, is exceedingly 
popular with his audiences, talking directly to 
them like one' who has some information that 
he wishes to impart, and therefore puts his 
statements in such language that all can un- 
derstand him. 

He has also shown considerable mechanical 
skill, for besides inventing several plays for 
children, of which the game of battle is the 
most popular, he devised a museum bracket 
shelf that has become a standard feature in 
many of the largest museums and libraries in 
the country. 

Professor Morse found that dark curtains 
hung before windows through which the sun 
shone freely soon became quite warm and in- 
duced an upward current of heated air. This 
led to his apparatus for the utilization of the 
sun's rays in heating and ventilating apart- 
ments, and has been in successful operation at 
his own residence in Salem, at the Boston 
AthenaBum, and elsewhere. 

Another ingenious device was the placing of 
a sheet iron jacket around a stove, and a pipe 
from without bringing a constant supply of 
fresh air to the intervening space, out of which 
it comes into the room thoroughly heated, so 
that the apartment is wholly free from the close atmo- 
sphere which makes stoves so objectionable. 

His latest invention is a pamphlet jacket, consisting 
of a broad band which, by means of a tape and hook 
attached, secures a set of pamphlets in a compact 
bundle that may be easily undone, and attached to the 
band is a card on which to inscribe the contents. 

His separate papers exceed fifty in number, and sev- 
eral of his more important scientific memoirs have 
been translated into French, Italian, German, and Rus- 
sian. In addition to these he has contributed largely 
to newspapers, and to children's magazines such as the 
Youth's Companion, Wide Awake, and others, but in 
book form his publications are: "First Book in 
Zoology " (New York , 1875), illustrated by its author, 
and is a favorite text book for schools, both in the 
United States and England. It has also been trans- 
lated into German and Japanese. His "Japanese 
Homes and their Surroundings " (Boston, 1885), like- 
wise illustrated by himself, is an octavo volume of 400 
pages, which, according to an eminent authority, "is 
the first book that has been written about Japan 
since Siebold. 11 

In 1871, Professor Morse received the honorary de- 
gree of Ph.D. from Bowdoin College, and like all sci- 
entific men, he is a member of societies^ He early 
joined the Boston Society of Natural History, and 
is a corresponding member of the Biological So- 



* See "Memoirs of the Science Department of the University of 'Tokio, 
Japa-ri." Parti. " Shell Mounds of Omori." (Tokio, 1879.) The com- 
position and press work of these memoi s were done in a Japanese office, 
where the employes were unable to speak English. 

t Tokio Timet, January 18, 1879. 
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ciety of Washington, of the Philadelphia Academy of 
Natural Sciences, and of the New York Academy of 
Sciences. In 1868, he was elected a fellow of the 
American Academy of Arts and Sciences, and in 1876 
received his election into the National Academy of 
Sciences. 

Professor Morse became a member of the American 
Association for the Advancement of Science at the 
meeting held in 1869, at Salem, and was advanced to 
the grade of fellow in 1874, having meanwhile filled 
the office of general secretary at the Dubuque meeting. 
In 1875, he was elected vice-president of the section on 
Natural History, and delivered at Buffalo his address 
on " What American Zoologists have done for Evolu- 
tion," in which he reviewed the brilliant work ac- 
complished by American naturalists toward substan- 
tiating the doctrine of natural selection. In 1884, he 
was again called to preside over one of the se'ctions, 
this time that of anthropology, and chose as the sub- 
ject of his address " Man in the Tertiaries," pointing 
out the possibility of the existence of human life at 
that remote period of the world's history. 

At the meeting held in Ann Arbor, in 1885, he was 
elected president of the entire association, and acted 
in that capacity at the Buffalo meeting held last 
year. He will call the association to order at Colum- 
bia College, on Wednesday, the 10th instant, and after 
resigning the chair to Samuel P. Langley, will termin- 
ate his official relations by the delivery of his retiring 
address, on Wednesday evening. 

< in * : 

THE FISH KILLEE. 

BY C. FEW 8EI8S. 



observed that when I dropped the beetle in and it be- 
gan swimming about, the fish killer crept under a large 
stone, as if to hide. An hour later, when I looked into 
the aquarium, Benacuswas on the top of the stone, be- 
neath the water, with the unfortunate Dytiscus firmly 
held in his raptorial fore legs, and his beak thrust 
deeply in the body of the beetle, between thorax and 
abdomen, on the under side. Of course, the beetle was 
limp and dead. In two hours or more, after he had 
sucked all the blood and fluids from the beetle, he dis- 
carded the remains. I found that the thorax and ab- 
domen of the beetle were held together by merely a 
few shreds. The connecting tissue of the suture must 
have been separated by numerous punctures of the 
powerful beak, or softened by the saliva, which is copi- 
ously exuded. 

June 1. — Two gold fishes were added to the aquarium 
containing the fish killer. One fish measured exactly 
Z\4 inches in length, and the other nearly 4. On the 
same evening, about 7 o'clock, the Benacus darted at 
and seized the smaller of the fishes, but it struggled and 
dashed the bug off in an instant. On June 2 another 
fish killer was put in the aquarium. 

Saturday, June 4. — At 7:10 P.M. I visited the aqua- 
rium and found both of the fish killers resting quietly 
on the under side of a floating block, with nothing but 
their breathing tubes above the surface of the water. 
At 7:30 I again took a look at the aquarium. Some- 
thing startling had happened. The larger Benacus, 
the one first captured, was still clinging to the under 
surface of the block, but in the deadly clasp of his fore 
legs he tightly held one of the gold fishes. There was 
no motion discernible in any part of the fish, it was 



candle standing. There was heat enough, however, 
to melt oddly shaped holes in the thin walls of wax, 
and the result was a beautiful lace-like cylinder of 
white, with a tongue of yellow flame burning inside it 
and sending out into the darkness many streaks of 
light. This is not only a curious effect of extreine cold, 
but it shows how difficult it must be to find anything 
like warmth in a place where even, fire itself almost gets 
cold. The wonder is that any man can have the 
courage to willingly return to such a bitter region 
after having once got safely away from it, and yet the 
truth is that the spirit of adventure is so strong in 
some men that it is the very hardship and danger 
which attract them. 



The fish killer belongs to the order Hemiptera and to | dead to all outward appearances. The beak of the fish 
the family Belostomidae. The following 
remarks refer to the Belostoma haldema- 
num of Leidy, now placed in the genus 
Benacus by some authors. It measures 
from three to three and one-half inches 
in length. Its general color is dull brown, 
with a yellowish-white band between the 
eyes, extending upon the thorax, where 
it becomes less marked. The eyes are 
large and black. The body beneath is 
longitudinally marked with dark brown 
and dull yellow bands. The fore legs are 
powerful, without a groove in the femur, 
and each terminates in a single claw. It 
is with these raptorial legs that they seize 
their prey. The remaining four legs are 
each armed with two hooked claws. The 
posterior pair of legs are broad and flat- 
tened, fringed with hair, and are used as 
paddles or oars to propel the insect, 
through the water. It is furnished with 
strong wings; and can fly well. Its beak 
is armed with a cutting or boring appara- 
tus at its tip, by means of which it can 
easily penetrate the tissues of the animals 
upon which it feeds. It possesses large 
salivary glands, which doubtless secrete 
a poisonous saliva, for I have repeatedly 
noticed that a small animal ceases to 
struggle and is apparently dead almost 
instantly after the beak has entered its 
body. It feeds entirely by suction through 
the beak upon the blood and fluids of its 
prey. A peculiarity of these bugs is that they breathe [ killer was inserted in the fish near the base of the anal ' carefully laid to register with the colored washes on 
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Tbe Cellerier-Parkes Photographic Process. 

The brief interest that was raised some short time 
since by the annoupcement — founded on misapprehen- 
sion — that a process had been invented of securing 
natural colors by photography has died away, and the 
real foundation upon which so fanciful a claim was 
reared appears to have sunk out of sight, and to be 
replaced by the very practical Cellerier Parkes process, 
which has already established its claim to be regarded 
as a highly ingenious and successful application of 
some of the later developments of photography. It 
is based upon the carbon process, which, though old 
of itself, has been lately perfected so far that perma- 
nent sun pictures can be produced with rapidity and 
certainty. Told very briefly, the carbon process con- 
sists in the exposure behind a negative of a sensitized 
gelatine film containing finely divided carbon, or other 
suitable pigment, and mounted on paper from which it 
can be subsequently stripped on immersion in warm 
water. The bichromate of potash or other 
sensitizing medium renders the gelatine 
more or less insoluble, according to the 
energy of the light falling upon it, and 
which is of course regulated by the nega- 
tive. After exposure the film is laid upon 
glass and is placed in warm water, when 
the paper backing comes away, the super- 
fluous and soluble gelatine is washed out, 
and the definite picture, with all its light 
and shades determined by the thickness 
of the pigmented gelatine film, is left 
behind. When dry, this film is so thin 
that irregularities on its surface are in- 
appreciable. The film is afterward strip- 
ped from the glass and mounted on a 
suitable permanent support of paper. 
So far this is an old and well known pro- 
cess, and the. Cellerier-Parkes develop- 
ment commences with the treatment of 
the permanent paper support, which pre- 
vious to being attached to the picture is 
held in contact with it temporarily, while 
it is still attached to the glass. The ope- 
rator, for whom great skill is not neces- 
sary, is able to see the picture through 
the paper by transmitted light, and cov- 
ers it with flat washes of suitable colors, 
but of a stronger tone than would be 
desirable for the finished work. This 
paper is then detached, the carbon film 
is stripped from the glass, and the face, 
which was in contact with the latter, is 



through their tails, or draw in the air through the tip of i 
the abdomen. They are generally found during thjMday 
on the under side of floating bark, dead wood, or other 
debris, completely submerged with the exception of the 
two little tails or setae and the tip of the abdomen, 
which are kept above the surface of the water. Some- 
times a large amount of air is drawn in and held in the 
form of flattened bubbles between the wings and body, 
which fit closely together, and I presume they use this 
air for breathing purposes when they remain beneath 
the water for any length of time. In the aquarium I 
have never noticed them to remain under water for 
over thirty minutes at a time. 

They seem to prefer the quiet water of brooks and 
ponds, where small fishes and tadpoles are abundant. 
When food becomes scarce and the water low, they mi- 
grate during the night to other bodies of water. They 
generally capture their prey at.twilight or in the night ; 
at least, such has proved the case when in captivity. 

I am confident that to be pierced by the beak of a 
fish killer would cause a painful wound. At a time 
when one of them was about to crawl out of the 
aquarium I brushed it back with my finger, which it 
instantly seized with its fore legs, no doubt mistaking 
it for something to eat ; and although I pushed it off 
immediately, and am quite certain its beak did not 
touch my finger, yet I experienced a tingling sensation 
in the finger, followed by a semi-numbness which lasted 
for five or six hours. The scratch of its claws alone 
must have produced this, yet I could observe no marks 
whatever. 

The following notes on the habits of the fish kilter I 
take from my journal : 

May 22, 1887.— Placed a large diving beetle (JEty(fecws) 
in an aquarium containing a Benacus haldemanum 



fin, and Benacus was sucking in a vigorous and eon 
tented manner. At 12:15 P.M., the fish killer was still 
clasping the fish, which had now become as limp as a 
rag, the head hanging over until it touched the tail. 
The beak of the fish killer was inserted near the gills 
of the fish, and the belly had been pierced and probed 
for blood and fluids at about every eighth of an inch 
from the vent to beneath the gills. In the morning the 
dead gold fish was floating on the water. It was much 
collapsed, and somewhat discolored along the abdo- 
The fish killers were still on the floating block. 
> m» r 



Arctic Cold. 

A person who has never been in the polar regions 
can probably have no idea of what cold really is ; but 
by reading the terrible experiences of arctic travelers 
in that icy region some notion can be formed of the ex- 
treme cold that prevails there. When we have the 
temperature down to zero out of doors we think it bit- 
terly cold, and if our houses were not so warm as, at 
least, 60 . degrees above zero, we should begin to talk 
of freezing to death. Think, then, of living where the 
thermometer goes down to 35 degrees below zero in 
the house in spite of the stove. Of course, in such 
a case the fur garment* are piled on until a man looks 
like a great bundle of skins. Dr. Moss, of the English 
polar expedition of 1875 and 1876, among other odd 
thitigs, tells of the effect of cold on a wax candle which 
he burned there. The temperature wS|S 35 degrees, 
below zero, and the doctor must have been consider- 
ably discouraged when, upon looking at his candle, he 
discovered that the flame had all it could, do to keep 
warm. It was so cold that the flame could not melt all 
the wax of the candle, but was forced to eat its way 
I [down the candle, leaving a sort of skeleton of the 



the paper. The film and paper are' then brought into 
intimate . contact,, subjected to a steaming process, 
and by this means they are thoroughly cemented. 
The colors laid on the permanent support are then 
seen through the carbon film, much softened and 
subdued, all the lights and shadows being produced 
by the pigmented carbon. Engineering says the art 
of producing colored photographs can scarcely be 
carried much further than by the very simple means 
of which we have indicated the outlines, and which 
are equally adapted for landscape work and for por- 
traits, as a visit to the Cellerier-Parkes studios in Pall 
Mall or the Poultry will show. The process appears, 
in fact, to be another step in popular art education, 
which has made such prodigious strides of late years. 



Pigeon Weather Reporters. 

Mr. O'Donnell, of the U. S. Signal Service, has gone 
to. Key West, Fla., for the purpose of establishing 
communication, by means of homing pigeons, between 
that point and the West India islands, for the benefit 
of the signal service. Mr. O'Donnell will commence 
his experiment with about fifty young birds. When 
properly trained, he will give the birds to captains of 
vessels, .who will take them out to sea and liberate 
them. At first he will take them out four or five miles, 
gradually increasing the distance until the West Indies 
are reached. It will enable the signal service, if the 
birds can be successfully trained, to give quicker and 
more definite and reliable information in regard to the 
prevalence and character of storms, and the condition 
of the weather on the several islands. It is calcu- 
lated a pigeon will make the trip between Nassau 
and Key West, about sixty miles, in one hour and a 
naif. 
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THE HOUSE OF ADELANTADO MONTEJO. 
FIRST HOUSE BUILT BY THE SPANIARDS IN YUCATAN. 

Merida, Yucatan, was founded on the site of an 
ancient Maya city, called Tihoo, in 1542, by Don Fran- 
cisco de Montejo, Lieutenant-Governor and Captain- 
General. He was son of the Adelantado, Governor and 
Chief Justice of the provinces of Yucatan and Cozumel, 
Don Francisco Montejo. 

Having conquered the nation, the Spaniards first built 
f their dwellings like those of the aborigines, which are 
oblong huts, with the corners rounded. The wall is 
made of posts about six feet high stuck in the ground, 
tied together with very strong withes, as are the rafters 
of the roof. This is very slanting, and made of long, 
thin sticks, closely interlaced, and thatched with palm 
leaves brought down to within three or four feet of the 
ground, to serve as protection from wind and rain, be- 
ing cropped short only over the doorway. The inter- 
stices between the poststhatform thewallare filled up 
with mud, smoothed and whitewashed. There are no 
windows, but generally two doors, exactly opposite 
each other, though many have but one. The hutsarel5 
to 20 feet long and about 10 feet wide. The earth serves 
as a floor. These d wellings vividly recall to mind those of 
the Fans and others of equatorial Africa, as described 
by Paul B. Du Chaillu. Some of the huts have stone 
walls ; then the thatch is cut shorter. 

When the conquerors were no longer satisfied with 
that sort of dwelling, they destroyed 
some large stone mounds that sur- 
rounded what is now the central 
square, called Plaza de la Indepen- 
dencia, and used the stones to build 
their city, commencing on the same 
Spot. The first house constructed un-. 
der Monte jo's direction is on the south 
side of the square, yet in good con- 
dition, because Senor Don Jose Maria 
Peon, the present owner, takes great 
pride in it, has the facade kept clean, 
and all necessary repairs made. On a 
stone in the facade are inscribed these 
words in Spanish : The Adelantado 
Don Francisco Montejo caused this to 
to be made in the year 1549. The his- 
torian Father Cogolludo, in his inter- 
esting " History of Yucatan," book iv., 
chap, x., p. 205, says that the facade 
"alone cost $14,000. 

.Prominent among the elaborate or- 
naments are Spaniards stamping upon 
decapitated heads of Indians. The 
Spaniards are in full armor, while the 
Indians are represented with tears 
streaming down their cheeks. Alas ! 
that this should be even yet symbolical 
of the social condition of the poor In- 
dian, though a free (?) Mexican citi- 
zen ! 

The Montejo building is a curious 
combination of Spanish and Indian 
art. The invaders designed, the van- 
quished did the work, and many of the 
signs and figures are emblems of my- 
thology and superstition. The struc- 
ture is a little narrower at the top than 
at the base, as seen in the illustration. 
At the very top, above a tablet held by 
two.lions, is a face, said to be intended 
for the Adelantado himself, and we 
see a similar face just below the mid- 
dle of the cornice under the tablet. 
Not far from this second face, on either 
side of it, are others, the son and daughter of the same 
gentleman. Beneath are the warriors mentioned, and 
between them the Spanish royal coat of arms. 

Then comes the window, more like a great doorway, 
and a circular balcony, with several small heads just 
below the railing. Yet lower, and closer together, is 
another row of infantile heads, perhaps meant for 
cherubim. The balcony rests on the shoulders of a nude 
man, who, like a caryatid, sustains it as Atlas, in Greek 
mythology, was supposed to support the earth ; only 
in this case the burden appears to be somewhat heavy 
for the individual, if we judge by his sad expression 
and forced posture. 

Near the upper corner of the gateway is a face in- 
tended for a portrait of King Fernando. At the oppo 
site corner is the sculptured bust of a woman in low 
necked dress, representing Isabella", Fernando's queen. 
The two faces are turned toward each other. A few 
feet below them are medallions, with pictures of a man 
and woman : on one side, Senora Dona Beatrice de 
Montejo ; on the other, Senor Don Francisco Montejo, 
first owner of the house. Altogether this old edifice is 
curious and unique. 

The gateway leads into a large open court, sur- 
rounded by apartments that have nothing interesting 
about them, being just the same as those of any other 
house in Merida. Alice D. Le PXonOBQN. 
— « 1 1 1 » — i — 

The eyebrows may be darkened permanently by a 
silver hair dye, which can be had from any druggist. . 



Strange Remedies. 

In an article on " Strange Medicines," in the Nine- 
teenth Century, Miss Cumming quotes a few of the 
healing spells which are to this day practiced by the 
peasantry of various districts in Great Britain, and 
which are considered certain remedies. 

The Northumbrian cure for warts is to take a large 
snail, rub the wart well with it, and then impale the 
snail on a thorn hedge. As the creature wastes away, 
the warts will surely disappear. In the west of Eng- 
land, eel's blood serves the same purpose. For goiter 
or wen, the hand of a dead child must be rubbed nine 
times across the lump, or, still better, the hand of a 
suicide may be substituted. 

In the vicinity of Stamfordham, in Northumberland, 
whooping cough is cured by putting the head of a live 
trout into the patient's mouth, and letting the trout 
breathe into the latter. Or else a hairy eaterpillar is 
put into a small bag and tied around the child's neck. 
The cough ceases as the insect dies. 

Another cure for whooping cough is offerings of hair. 
In Sunderland, the crown of the head is shaved and 
the hair hung upon a bush or tree, with the full faith 
that as the birds carry away the hair, so will the cough 
vanish. 

In Lincolnshire a girl suffering from the ague cuts a 
lock of her hair and binds it around an aspen tree, 
praying the latter to shake in her stead. In Ross-shire, 




THE EIBST EUROPEAN HOUSE BUILT IN MERIDA, YUCATAN, A. D. 1549. 



where living cocks are still occasionally buried as a sac- 
rificial remedy for epilepsy, some of the hair of the 
patient is generally added to the offering. At least one 
holy well in Ireland (that of Tubber Quan) requires an 
offering of hair from all Christian pilgrims who come 
here on the last three Sundays in June to worship St. 
Quan. As a charm against toothache, it is necessary 
to go thrice around a neighboring tree on the bare 
knees and then cut off a lock of hair and tie it to a 
branch. The tree thus fringed with human hair of all 
colors is a curious sight and an object of deep vene- 
ration. 

The remedy for a toothache at Tavistock, in Devon- 
shire, is to bite a tooth from a skull in the churchyard, 
and keep it always in the pocket. 

Spiders are largely concerned in the cure of ague. In 
Ireland, the sufferer is advised to swallow a living 
spider. In Somerset and the neighboring counties, he 
is to shut a large black spider in a box and leave it to 
perish. Even in New England, a lingering faith in the 
superstitions of the mother country leads to the manu- 
facture of spider web pills for the cure of ague, and 
Longfellow tells of a popular cure for f ever— 

" By wearing a spider hung round one's neck in a nutshell." 

This was the approved remedy of our British ances- 
tors for fever and ague ; and in Sussex, a ■ live spider 
rolled up in butter is still considered good in cases of 
obstinate jaundice. 

At Loch Carron, in Ross-shire, an occasional cure for 



erysipelas is to cut off half the ear of a cat and let the 
blood drip on the inflamed surface. 

In Cornwall, the treatment for the removal of whelks 
or small pimples from the eyelids of children is to pass 
the tail of a black cat nine times over the part af- 
fected. 

In Devonshire, the approved treatment for scrofula 
is to dry the hind leg of a toad and wear it round the 
neck in a silk bag ; or else to cut off that part of the 
living reptile that answers to the part affected, and, 
having wrapped the fragment in parchment, to tie it 
round the sufferer's neck. 

In the same county the "wise man's " remedy for 
rheumatism is to burn a toad to ashes and tie the dust 
in a bit of silk to be worn round the throat. 

Toads are made to do service in divers manners in 
Cornwall and Northampton for the cure of nose bleed- 
ing and quinsy; while "toad powder," or even a live 
toad or spider, shut up in a box, is still in some places 
accounted as useful a charm against contagion as it 
was in the days of Sir Kenelm Digby. The old small- 
pox and dropsy remedy, known as pulvis athiopicus, 
was nothing more nor less than powdered toad. 

Frogs, too, are considered remedial. Thus, frog's 
spawn placed in a stone jar and buried for three 
months till it turns to water has been considered won- 
derfully efficacious in Donegal, when well rubbed into 
a rheumatic limb. In Aberdeenshire, a cure for sore 
eyes is to lick the eyes of a live frog. A 
man thus healed has thenceforth the 
power of curing all sore eyes by lick- 
ing them ! 

In like manner, in Ireland, it is be- 
lieved that the tongue that has licked 
a lizard all over will be forever en- 
dowed with the power of healing what- 
ever sore or pain it touches. 

Another Irish remedy is to apply a 
fox's tongue to draw a thorn from the 
foot. The tooth of a living fox, worn 
as an amulet, is deemed a cure for an 
inflamed leg. For deep-seated thorns, 
the application of a cast-off snake skin 
is efficacious— not to attract the thorn, 
but to expel it from the opposite side 
of the hand or foot. 

In some of the Hebridean Isles, 
notably that of Lewis, the greatest 
faith prevails in the efficacy of perfo- 
rated water- worn stones, called " snake 
stones." These are dipped into water, 
which is then given to cattle as a cure 
for swelling or for snake bite. If the 
stone is unattainable, the head of an 
adder dipped in the water gives an 
equally good result. 

In Devonshire, any person bitten by 
a viper is advised to kill the creature 
at once and rub the wound with its fat. 
It is said that this practice has sur- 
vived in some portions of the United 
States, where the flesh of the rattle- 
snake is accounted the best cure for 
its own bite. Black, in his " Folk 
Medicine," states that the belief in the 
power of snake skin as a cure for 
rheumatism still exists in New Eng- 
land. Such a belief is probably a 
direct heritage from Britain. 

In Durham, an eel's skin, worn as a 
garter round the naked leg, is consid- 
ered a preventive of cramp, while in 
Northumberland it is esteemed the 
best bandage for a sprained limb. 

So, too, in Sussex, the approved cure for a swollen 
neck is to draw a snake nine times across the throat 
of the sufferer, after which the snake is killed, and its 
skin sewed in a piece of silk and worn round the 
patient's neck. Sometimes the snake is put in a bottle, 
which is tightly corked and buried in the ground, and 
it is expected that, as the victim decays, the swelling 
will subside. 



Treatment of Insect Slings. 

The stings of insects, such as gnats, mosquitoes, etc., 
says Le Pharmacien Populaire, are often painful. 
In such a case apply spirit of hartshorn or volatile 
alkali to the part. Spider bites are not only painful, 
but often venomous, and it is necessary to wash them 
with salt water or diluted vinegar. The sting of the 
bee is harmful*only when the sting remains sticking in 
the wound. So the first thing to be done is to press the 
wound in order to make it bleed, since the blood that 
flows will carry along a portion of the poison. Then 
suck the wound and wash it well with water and then 
with a solution of knos powder. This latter, which is 
much used in England, consists of three parts of chlo- 
ride of lime to eight of common salt. An ounce of this 
powder is to be dissolved in a tumbler of water. If 
this composition is not to be- had, Goulard's, extract 
may be used. For the sting of the : scorpion, volatile 
alkali should be used, and after the pain subsides, an 
emollient cataplasm may be applied, 
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ENGINEERING INVENTIONS. 

A rotary engine has been patented by 
Mr. George Barr, of La Center, Washington Ter. It 
consists of a hollow revoluble shaft carrying a hollow 
eroes arm or tube, the ends of which are closed, and 
which has side ports passing through opposite sides of 
the arm near either end, with other novel features of 
construction and combination of parts. 

A railway plow has been patented by 
Mr. Frank Nearing, of Schuylkill Haven, Pa. A truck 
constructed to run upon a railway track has plows con- 
nected by means of pivoted side bars to the frame of 
the truck, so as to run in contact with the ground at 
either side of the track, and there are means for raising 
and lowering the plows and of tilting them upon the 
truck. 

A car coupling has been patented by 
Mr. Donald E. La Lone, of Miles, Iowa. The draw- 
head is arranged with three independent recesses or 
sockets, each adapted to receive a coupling link, and 
has pivoted heavy plates, with their forward ends bev- 
eled to assure easy entrance of the link into any of the 
sockets, with other novel features, whereby high or low 
cars may be coupled together automatically with an 
ordinary link. 

A steam generator has been patented 

by Mr. Albert M\ Bowers, of Newark, N. J. Combined' 
with a boiler are two or more sets of steam generator 
tubes, each set connected to end reservoirs common to 
all the tubes of the series, a supply reservoir, connec- 
tions between it and the boiler, and between it and the 
end reservoirs, and between the generator tubes and the 
boiler, with other novel features, to promote circulation, 
clear the water of sediment, and economically generate 
dry steam. 

— »-#-0 

AGRICULTURAL INVENTION. 

A combined straw carrier and stacker 

has been patented by Mr. William C. Buchanan, of 
Belleville, 111. It is so made that it can be easily and 
quickly adjusted on uneven ground, and the stacker 
can, when the machine is in motion, be swung in any 
direction, it being generally attached to the rear part of 
the thrashing machine, but so it can be transported in- 
dependently thereof. 



MISCELLANEOUS INVENTIONS. 

An improvement in overalls for the 

use of artisans and laborers has been patented by Mr. 
Jesse F. Diggs, of Baltimore, Md. It consists mainly 
in using a re-enforcing strip on each side, which extends 
from the seam at the seat around the outside of the hip 
and down across the knee to the inseam of the leg. 

A combined window ventilator and 

shade has been patented by Mr. Thomas Dean, of 
Paterson, N. J. Combined with a U-shaped frame 
pivoted to the lower end of the window casing are fold- 
ing strips secured to the sides of the casing and to the 
sides of the frame, a window shade being secured to a 
roller mounted on the frame. 

A portable cooking apparatus has been 
patented by Mr. Gustav Warnecke, of Frankfort-on-the 
Main, Germany. Combined with a cooking vessel 
formed with a central tube to serve as a fire chamber is 
a bail bent at its middle to form a grate for the fire 
chamber, while it can be used in the ordinary way upon 
a stove or over an open fire. 

A photographic paper roll holder has 

been patented by Mr. Erastus B. Barker, of New York 
City. The invention includes a movable frame for car- 
rying the rollers and paper, devices controlled by pres- 
sure for making and breaking connection with the in- 
dicator which controls the measure of the paper as it is 
unrolled for use, and various other novel features. 

An axle box has been patented by Mr. 
Frederick J. Wiles, of Grassy Point, N. Y. The jour- 
nal portion of the axle is made hollow to receive oil, 
and has small orifices for its escape to the surface of 
the axle, the axle having a collar over which the axle 
box fits, the latter being held in the hub of the wheel 
by a nut that closes the end of the hollow axle. 

A bottle holder has been patented by 
Mr. Austin F. Jackson, of Taunton, Mass. It consists 
of a bottle-shaped body having pins projecting hori- 
zontally in opposite directions, with a detachable ct;p- 
like base having perforated lugs or sockets, both the 
body and base being lined with flannel or some other 
soft material. 

A composition of matter for plastering 

walls, etc., has been patented by Mr. Geo. H. Wooster, 
of West New Brighton, N. Y. It consists of gypsum, 
marble dust, and an adhesive material, as glue, gum 
arable, or sugar, preparod and combined in a novel 
manner, and mixed with water to make cornices and 
other decorations, with a hard finish. 

A mosquito net frame has been pa- 
tented by Mr. Albert C. Lottman, of Houston, Texas. It 
has two standards with rounded heads, united by a 
horizontal bar, carrying side bars with a cross piece, all 
adjustably united, in such way that the frame may be 
easily attached to abed and the frame maybe fre- 
quently taken apart and joined again without damage. 

An automatic dam has been patented 
by Mr. Horace Harding, of Tuscaloosa, Ala. It is so* 
constructed as to give increased waterway over dams 
in time of freshets, and is an improvement on a former 
patented invention of the same inventor for that pur- 
pose, each valve for the escape of water to be automati- 
cally opened as the water rises. 

A sleigh brake has been patented by 
Mr. Edward C. Selle, of Embarrass, Wis. This inven- 
tion covers a novel apparatus for use in connection with 
any of the ordinary forms of sleigh by which the driver 
may regulate the speed of the sleigh in going down 
'hill, and, in ascending, it may be readily applied as a 
stop for the purpose of giving the horses a rest. 

: A miner's outfit has been patented by 
Messrs. Edward Williams, Jr., and David 3. Keller, of 



Centralia, Pa. The invention covers a novel construc- 
tion of a practical and convenient supply case for carry- 
ing squibs, paper, small tools, etc., affording separate 
compartments and protecting the contents from damp- 
ness. 

A sled has been patented by Mr. Jacob 

H. Nicholson, of Oxford, Md. The rear portion of the 
seat is adjustable to occupy a plane above the forward 
portion, or it can be adjusted to form a back, or the two 
sections of the seat may be adjusted to occupy the same 
plane, so that the rear portion of the seat may be firmly 
locked in either of three positions. 

A garment supporter has been patent- 
ed by Messrs. Theodore Gentzsch and Gustave A. Witte, 
Jr., of Brooklyn, N. Y. It consists of a plate with 
slotted end, a loop and eye on opposite sides of the slot, 
a needle-carrying arm being pivoted to the plate, mak- 
ing a cheap and effective device for supporting stock- 
ings and shirt sleeves, and for similar uses. 

A gate has been patented by Mr. John 

S. Heaton, of Shelbyville, Ky. This invention relates 
to that class of gates adapted to be opened and closed 
by the operation of levers within reach of persons walk- 
ing, or on horseback, or in vehicles, the gate being 
simple in construction, and latching automatically in 
both open and closed position. 

A picture frame has been patented by 

Mr. Michael Hogan, of Pelham, N. Y. The object is to 
produce a frame in which the picture will be flush with 
the front surface, the picture being mounted in a de- 
pression in the frame, and secured by covering the outer 
surface and a portion of the outer upper surface of the 
picture with a flexible material. 

A halter trimming has been patented 

by Messrs. Bion B. and D. Everett Martin, of Syca- 
more, Ohio. The invention consists of a web-holding 
device designed more especially for use in web halters, 
for holding the web and for adjusting it to diminish 
or increase the size of the halter, any strain upon the 
web rendering it self -binding in the adjuster or holder. 

A defecator for cane juice has been 

patented by Mr. Leon F. Haubtman, of New Orleans, 
La. It consists of a vessel having a double steam coil 
arranged to receive steam from the center and discharge 
the steam and the water of condensation from the outer 
ends of the coil, with other novel features for utilizing 
the waste steam. 

A circle scribing attachment for squares 

has been patented by Mr. William F. Seargeant, of 
Marshall, Mo. This invention covers an improvement 
on a former patented invention of the same inventor, 
making an improved implement for marking weather 
boards where they abut against the window casings or 
corner boards, and for other uses. 

An apparatus for making and storing 

gas has been patented by Mr. James J. Powers, of 
Brooklyn, N. Y. The invention covers a simple ap- 
paratus of generator, tanks, and pipes, in connection 
with a holder, for making chlorine or similar gas by 
mixing or volatilizing chemicals, and storing the gases 
to prevent escape by permeation of a liquid seal or evap- 
oration. 

An improvement in trousers has been 

patented by Mr. Aaron J. Shriver, of New York City. 
Combined with the knee part is a diamond-shaped strip 
of fabric, secured at two opposite points of its sides 
only, with a tape attached to the upper edges of the 
strip and to the trousers near the waistband, the im- 
provement being also applicable to the elbows of dresses 
and coats, to prevent stretching or bagging out. 

A water elevator has been patented 

by Mr. George W. Mefferd, of Stephen ville, Texas. It 
has a suspended bucket and means for raising and 
lowering it, a tilting fork receiving the raised filled 
bucket, with an arm catching under the bucket to tilt 
it to discharge its contents as the fork is tilted, making 
a simple and improved device for lifting water from 
wells or cisterns, etc. 

The ornamenting of window shades 

forms the subject of a patent issued to Mr. Edwin P. 
Benjamin, of Minetto, N. Y. The. shade is made of 
translucent rroric, with designs on both sides, so that 
at certain times the inner design only will be visible, at 
other times only the outer design, and at some periods, 
according to the light within or outside of the room, 
both designs will show. 

A nut lock has been patented by Mr. 

Benjamin N. Deblieux, of Bay St. Louis, Miss. 
The nut has a concave spring flange slotted radially, 
some of the arms being of greater thickness to exert a 
greater force when under strain, and allowing the ex- 
pansion or contraction of the bolt or body clamped by 
the bolt, without danger of breaking or straining the 
bolt or nut. 

A method of subdividing and desig- 
nating land has been patented by Mr. William A. 
Baugh, of Melbourne, Fla. It consists of a method of 
dividing the land into sections, numbered successively, 
and then dividing each section into four equal squares, 
each of which is divided into four equal squares, and 
each of the latter again into four equal squares, all 
being designated by numerals or letters. 

An attachment for hat pouncing ma- 
chines has been patented by Mr. George Van Wart, of 
Yonkers, N. Y. It is applicable to all forms of machines 
employing a revolving roller, combining with the 
pouncing roller a wood block, bow spring, and metal 
plate, and other novel features, whereby both surfaces 
of the material are given a comparatively uniform and 
similar working at the same time. 

A clay press feeder has been patented 

by Mr, Thomas P. Anderson, of Walker's, Ohio. It 
consists of a revoluble plate or disk partially surround- 
ed by a cylindrical curb, with an opening leading to a 
chute to which the clay is delivered by means of a fixed 
scraper, the chute delivering the clay to a revoluble cyl- 
inder arranged to throw the Clay into the press, as it 
may be required to be fed. 

A hook attachment for Tdoubletrees 
has been patented by Mr. William A. PeWe, of Hills- 



dale, Mich. It is designed to take the place of the 
usual center clevis, aqd consists of a swivel hook com- 
posed of two hooks on opposite sides of its body, 
one a close and the other an open hook, combined with 
a tapering eyebolt on which it swivels, the eye of the 
bolt freely engaging with a staple that detachably 
fastens the whole to the doubletree. 

A loom for weaving tufted fabrics has 
been patented by Messrs. John J. Devitt and John Cor- 
coran, of Yonkers, N. Y. The invention consists of 
improvements in the construction and operation of the 
shuttle race and carrier, the tension device for the weft 
thread, the nippers that draw the tuft yarns down 
through" the warp, the knives that cut the tufts, and the 
comb that lifts the tuft yarns up through the warp, in 
looms more especially designed for weaving moquette 
carpets and similar fabrics. 

An equalizer for drawers has been pa- 
tented by Mr. Joseph H. Knaus, of Fayette, Mo. It is 
to enable furniture drawers to be drawn out evenly, 
without cramping and binding, for which purpose a 
shaft is iournaled in the drawer, around which is wound 
at each end a cord, one end of the cord being attached 
to a stationary part of the drawer casing at the back, 
and at the other to the front part of the casing, the pull- 
ing out of the drawer winding and unwinding the cord 
upon the shaft. 

Metallic alloys form the subject of four 

patents issued to Mr. Charles Auguste Paillard, of 
Geneva, Switzerland. The materials composing the 
alloys are palladium, copper, nickel, gold, platinum, 
silver, steel, and iron, some of the alloys having only a 
few of these ingredients, and all of them being in vary- 
ing proportions, with special methods for their com- 
bination. The object sought by this invention is to 
make metallic alloys especially adapted for different 
parts of clock, chronometer, and fine watch work, which 
shall be neither oxidizable nor magnetic, with small 
capabilities of dilatation, and having hardness and 
elasticity, and more or less of the properties of steel, 
according to the particular use to which the alloy is to 
be put, and the grade of watch, clock, or chronometer 
to be made therewith. 
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KEEN AS A SURGEON'S KNIFE. 

On the Chicago Limited Express, one of those splen- 
did trains that leave New York over two of the great 
trunk lines of this country and make the dash to the me- 
tropolis of the West with such remarkable speed, an 
elderly gentleman was, a few days ago, seized with a vio- 
lent attack of asthma. He had been a sufferer for many 
years, and his efforts to breathe were dreadful to wit- 
ness. A physician was found on the train, but relief 
seemed impossible. Everything was done for the com- 
fort of the passenger, but he speedily grew worse. His 
face assumed a livid hue, and it appeared that he had 
only a few minutes to live. Suddenly a lady in the car 
seized the porter by the arm, sent him flying to the range 
in the dining car for boiling water, while from a satchel 
she drew out one of Drs. Starkey & Palen's Compound 
Oxygen Inhalers. By the time the porter had returned 
with a salad bowl filled with boiling water, the lady had 
the corks out of the bottle, the glass tubes fitted, and, in 
less time than it requires to tell it, the inhaler was im- 
mersed in the heating liquid. A moment more and the 
ozone began to evolve and the inhaling tube was placed 
in the sufferer's mouth. He was so exhausted that he 
could only breathe the gas in a spasmodic manner, but 
at the end of a minute his inhalations became more 
lengthy and regular, and at the end of five minutes the 
wheezing ceased, and he was able to rest easily. Of 
course the sufferer was greatly weakened, but he had no 
recurrence of the attack. The entire train rang with 
praises of Compound Oxygen during the balance of the 
journey. 

Apropos of this case, J. B. Kenyon, a merchant of 
Bedford, Ohio, writes to Drs. Starkey & Palen, Septem- 
ber 11, 1886 : 

" Your Compound Oxygen has worked wonders with 
me; has made a new man of me. 1 have not had an at- 
tack of asthma since using it, though I was in very bad 
shape when I began, f would not do without the ' Com- 
pound Oxygen ' for ten times its price. On retiring at 
night I go to sleep at once, and never rested better in my 
life than I do now. Shall recommend it to all my 
friends." 

A complete and interesting treatise on the cures ef- 
fected by Compound Oxygen will be sent, postage pre- 
paid, to any one curious to know its valuable properties. 
Address Drs. Starkey & Palen, 1529 Arch Street, Phila- 
delphia, Pa. 
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1. Elegant Plate in olorg of a Four Thousand 

Dollar Residence at Flushing, N. T., with floor 
plans, specifications, sheet of details, bills of 
estimate, etc. 

2. Plate in Colors of a Twelve Hundred Dollar 

Double House, with plans, specifications, sheet 
of details, bills of estimate, etc. 

3. Page engravingof an Elegant Residence corner 

Eighth Avenue and Berkeley Street, Brook- 
lyn, N. Y. 

I. The new United States Court House and Post 
Office, Montpelier, Vermont. Half page en- 
graving. 

B. Half page engraving showing Competitive De- 
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6. The National Agricultural Exposition Building 

at Kansas City. Quarter page engraving. 

7. Drawing in perspective, with floor plans, of a 

Forty-five Hundred Dollar Dwelling. 

8. Engraving of the Cogswell Polytechnic College, 

San Francisco, with description. 

9. niustrations of an English Double Cottage of 

moderate cost. 

10. Design for a Marble Fireplace. Half page il- 
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11. Perspective view, with floor plans, of a Hand- 
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12. Design for a Church of moderate cost. Half 
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14. Engraving of Tomb of Colonel Herbinger, 
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Two perspective views and four figures show- 
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Departments. 

19. Perspective view of City Residence of Herr 
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21. Quarter page engraving of a Continental Cot- 
tage. 
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Builders.— A Woodpecker's Sugar Bush.— Pre- 
servation of Woodwork— Sand in Plaster.— 
One Safe Theater.— A Portable Scaffolding, 
illustrated.— How to Increase your Wages.— 
Good Water Promotes Good Health.— Etrus- 
can Tombs.— Floors and Ceilings, Ancient and 
Modern. By C. Powell Karr, C.E., Consulting 
Architect., Three illustrations. — Apparatus 
for Testing Lime and Cements, two figures.— 
Whitewash as a Fire Extinguisher. — Why 
Pipes Burst.— How Lamp Chimneys are Made. 
—The Largest Vase in the World.— Description 
of an English Laundry.— Mud Architecture in 
Persia.— How Window Glass is Made.— Use of 
Bass wood. — Painted Plate Glass Mirrors. — 
Flour Adulterations. — Cubic Contents of the 
Chinese Wall.— A Waterproofing Process for 
Stone.— Paper Car Wheels, how Made.— Blister- 
ing of Paint and Varnish. — Artificial Asphalt. 
—Staining and Finishing Common Woods.— 
Plumber's Trap, illustrated.— Improved Bevel, 
illustrated.— Naval Architecture during the 
Last Half Century.— Best Effects in Paper 
Bedroom Decoration.— Planting of Trees and 
Shrubs.— " Hydrofuge " Floors, illustrated.— 
Laddering a Tall Chimney. — Adamant Wall 
Plaster.— Temporary Bridges, with illustra- 
tions. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary oook pages; form- 
ing! practically, a large and splendid Magazine 
of Architectube, richly adorned with elegant 
plates in colors and with fine engravings, illustrat- 
ing the most interesting examples of Modern 
Architectural Construction and allied subjects. 

The Fullness, Richness, Cheapness, and Conve- 
nience of this work have won for it the Largest 
Circulation of any Architectural publication in 
the world. Sold by all newsdealers. 

MUNN ft CO., Publishers, 

361 Broadway, New York. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue. 



Bennett's Lubricator is giving universal satisfaction. 
Send for circular. Bennett Mfg. Co.. Chicago, III. 

Timber Gaining Machine. All kinds Wood Work- 
iDg Machinery. C. B. Rogers & Co., Norwich, Conn. 

Wanted — Foreman for machine shop. Address, with 
references and experience, to St. Louis Malleable Iron 
Co., St. Louis, Mo. 

Accurate Counting Machines for all kinds of machin- 
ery. 10,000 and 100,000 sizes. Send for circulars. O. K. 
D. Hubbard, New Haven, Conn. 

Press for Sale — Quick acting. Hole in bed 8x5; 
punches to center of 13 in. sheet; 2^ in. shaft ; also four 
spindle Drill. A few second-hand engines in first-class 
condition. B. W. Payne 4 Sons, Blmira, N. T. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 133 Jackson St., 
Chicago, 111. 

The Railroad Gazette, handsomely illustrated, pub- 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federal 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels. Link Belt M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Woodworking Machinery of all kinds. The Bentel & 
Margedant Co., 116 Fourth St., Hamilton, O. 

Nickel Plating. — Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
"Little Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Supplement Catalogue. — Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthyarticles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co.. Publishers, New York. 

Power, 113 Liberty St., N.Y. $1 per yr. Samples free. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Veneer Machines, with latest improvements. Farrel 
Fdry. Mach. Co., Ansonia, Conn. Send for circular. 
Hoisting Engines. D'. Frisbie & Co., New York city. 

Curtis Pressure Regulator and Steam Trap. See p. 253, 

Tight and Slack Barrel Machinery a specialty. John 

Greenwood & Co., Rochester, N.Y. See illus. adv., p. 28. 

Rod, pin, and dowel machines. 1,000 to 3,000 lineal 

feet per hour. Rollstone Machine Co., Fitch burg, Mass. 

Send for new and complete catalogue of Scientific 

Books for sale by Munn & Co., 361 Broadway. N. Y. Free 

on application. 



new books and publications. 
The Economic Theory of the Loca- 
tion of Railways. By Arthur 
Mellen Wellington. New York : John 
Wiley & SonR and the Engineering 
News. Pp. xx, 980. $5. 

This is a greatly enlarged edition of a volnme put 
forth by the same author ten years ago, which was re- 
ceived with great favor at the time, and has "since been 
Considered among the standard works upon the subject. 
In this volnme there is much new matter. The theory 
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of the effect of variations in velocity on the motion of 
trains ia fully treated of ; the mechanics of curve re- 
sistance is discussed from the standpoint of- a large 
amount of data obtained from actual experience ; the 
theory of various details of the locomotive is set forth, 
with ample references to the numerous designs which 
bave proved most effective, as well as the greater num- 
ber where innovations have proved ^unwise; and the 
whole work is written with the practical end of railway 
construction ever in view— the relation of cost to proba- 
ble traffic and revenue. The writer has been a regular 
contributor to publications making a specialty of 
railway construction and operation for many years 
past, and has thus kept abreast of the topics which most 
interest practical men in this line, while he has also 
filled engagements as an engineer in the location 
and surveys of the Mexican National and Mexican 
Central Railways, and the American line from Vera 
Cruz to the city of Mexico. The volume is well printed 
and fully illustrated. 

Elementary Practical Physics. Vol. 
II. Electricity and Magnetism. 
By Balfour Stewart and W. W. 
Haldane Gee. London and New York : 
Macmillan & Co. Pp. xviii, 497. 
$2.25. 

In this book the text is subdivided into a series of 
lessons, 83 in all, each descriptive of something to be 
done by a definite method with definite apparatus, the 
divisions being made in a way calculated to lead young 
investigators to a more systematic study of electri- 
city and its manifestations by a plainer marking of the 
steps from the simple to the complicated. The first 
three chapters or 22 lessons are introductory, and 
largely elementary, but the matter which they contain 
is presented in attractive form, with a clearness of ar- 
rangement and conciseness of statement that make a 
good foundation for the study of the less elementary 
portions of the subject that follow. The book is, 
throughout, conspicuously free from vague generaliza- 
tions, setting forth theories concisely, defining ques- 
tions, describing apparatus, and presenting numerous 
experiments for practical trial, with full precautions 
and instructions for doing the work. 

Short Lectures to Electrical Arti- 
sans. By J. A. Fleming. London 
and New York: E. & F. N. Spon. 
Pp. 206. $1.50. 
These lectures were delivered by the author to the 
pupils and workmen of an English firm largely en- 
gaged in electrical work, to better instruct those thus 
practically engaged in the business as to the principles 
underlying modern electrical engineering. They are 
most entertaining in form, abounding in anecdote and 
reminiscence, and happy in the use of comparisons 
likely to fix troublesome data in the memory, and can- 
not fail to meet with a large audience among the great 
numbers who are now interesting themselves in elec- 
trical investigations, besides those who find their oc- 
cupation in this field. 

The Vulcanite Emery Wheels Price 

List of the New York Belting and Packing Company ie 
an instructive pamphlet, which all users of goods in 
this line would do well to consult. It is herein urged 
that for all general work, wheels should be ran at a 
highspeed— with a circumferential travel of 6,000 feet 
per minute and over ; and the mode of manufacturing 
the vulcanite wheel is described, to show bow it is that 
they are not liable to burst, even when run at the very 
highest speed which users may desire. It is also 
claimed that the compressed vulcanized rubber In which 
the particles of emery are held in the wheel forms a 
just sufficiently elastic backing to present in most ef- 
fective form the cutting edges of the emery to the work, 
making the wheel as durable as it is capable. The 
book is full of valuable and interesting information. 
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HINTS to correspondents. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be bad at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

mineral* sent for .examination should be distinctly 
marked or labeled. 



(1) A. J. A. — Professor L. O. Howard, of 

the Division of Entomology, Washington, says: "The 
small brown beetle which you find in your flour is the 
common SUodrepa panicea, a species which is found in 
almost'all parts of the world, and which is'avery general 
feeder. It is particularly fond of stored food products, 
and will breed in large numbers in many of the dried 
roots which are kept in drug stores. From its great 
diversity of food it is a difficult insect to fight, and 
the method of treatment of course will depend upon the 
individual case to be treated. The vapor of bisnlphide 
of 1 carbon can be [successfully used where the insect 
infests any substance which can be placed in a tight 
box or barrel, and which will not be injured by the 
f umes. Occurring in a house in the manner described 
(and I think I never heard of an exactly parallel in- 
stance), it will'probably be found by careful examination 
t hat there is some particular spot or some particular sub- 
stance in which the beetles breed and from which they 
spread ; or it will be found that the shop from which 
food supplies are purchased is infested. The beetle 
would not develop without a plentiful supply of some 
kind of food, and it will not be difficult to eradicate it 
by going carefully over the storeroom and examining 
all the food supply on hand, destroying that which is 
badly infested, and afterward fumigating the room 



with the bisnlphide. The other specimen is a small, 
active, silvery white insect about a quarter of an inch in 
length and elongate-ovate in form. It belongs to the 
genus Lepiema, and although badly crashed in tr"% 
mail it seems to be Leptsma domes tica. which Dr. 
Packard described from specimens found commonly 
around fireplaces in Salem, Mass. This insect feeds 
upon the paste in book bindings and wall papers, and 
will eat the surface of glazed paper of any kind. It 
can be destroyed by a free and persistent use of Per- 
sian insect powder or buhach." 

(2) E. K. writes : I wish to employ a 

metal screw to work in iron and steel. What would be 
the best metal of which to make the screw, to prevent 
any rusting of screw or corroding ? A. Use gun metal 
—copper 1 lb., tin 3 oz. — or phosphor bronze. 

(3) J. L. B. asks : 1. Can cast iron be 

mended in any way ? A. See page 98 of this issue 
for a practical method of soldering. 2. How can a 
person most easily melt copper and zinc ? A. Melt 
copper in a crucible in a furnace or forge fire, and add 
the zinc if you wish to make brass. Otherwise melt 
zinc in an iron ladle over a fire. 3. How can copper, 
zinc, magnesia, sal ammoniac, quicklime, and cream 
tartar be compounded, and where can each be obtain- 
ed ? A. Tou can buy the materials through the drug 
and hardware trades. Mechanically compounded, they 
would only make a mixture without cohesion and of 
no value, and they are not susceptible of chemical 
combination. 4. How can moulds be made which can 
be used to mould badges? A. Moulds for brass may 
be made in fine moulding sand. For metals that melt 
at a low heat, moulds may be made of brass or iron. 
See Brass Founder's Manual, by Graham, which we 
can mail you for $1. 

(4) J. F. — The sample arrow head you 

send is not of unusual shape ; they are found of almost 
all conceivable shapes in New Jersey. Their being 
of white or black flint or jasper depends npon the 
source of supply of the material. Tou will find a 
most interesting account of the implements of the 
" stone age in New Jersey, 11 fully illustrated, in the 
Smithsonian report for 1875, by Dr. C. C. Abbott, of 
Trenton. The flint implements are supposed to have 
been chipped with hammers of the same material upon 
anvils or bowlders, also of flint. 

(5) G. W. R. writes: I have an old 

fashioned Siemens H-armature taken from a generator 
which I have tried to use in a motor, but there is a dead 
center where the armature hangs. How shall I remedy 
the difficulty f A. The armature will have a dead cen- 
ter, but when the strength of the magnetism of the 
armature is about equal to that of the field magnet, 
there will be no " hanging, 11 provided the commutator 
is properly adjusted. Possibly you may have a com- 
mutator such as is used for alternating currents. If so, 
you will need to modify it somewhat. See Supple- 
ment, No. 161, for full Information on the subject. 

(6) H. 9. — The plant which you send to 

be named is BHodictyon ghttinomim , or vulgarly " Yerba 
santa." The leaves are the parts nsed in medicine. 
These have balsamic properties, and have long had a 
reputation among the Spanish settlers in California in 
diseases affecting the mucous membrane, such as chronic 
coughB, catarrhs, consumption, etc. A sirup prepared 
from the leaves is extensively used as a vehicle for the 
administration of quinine, as it has the property of ex- 
tinguishing the bitter taste of that alkaloid, and of pre- 
senting it in a readily assimilable state. 

(7) S. A. S. asks (1) how to clean nickel 

plate easily, without injuring the nickel. A. Use 
rouge, electro- silicon, whiting, or fine chalk, mixed 
with water. 2. -How to make a glossy black, en- 
durable enamel for polished steel ? A. Use black 
japan varnish painted on the metal and baked hafd 
in an oven at about 270° temperature. 3. A reme- 
dy for an obstinate case of catarrh in the head? A. 
For catarrh and its cure, see Scientific American 
Supplement, Nob. 216, 84, 262. 

(8) T. K. asks (1) if the tide flows up 

the Hudson River as far as Troy. A. It cannot be said 
that the tide flows up thus far; but the current of the 
river is affected by the tides as far north as the Troy 
dam, six miles above Albany. The fall of the Hudson 
River from Albany to its mouth, according to the U. S. 
Coast Survey reports, is only about five feet, which is 
a little less than the ordinary difference between high 
and low tide at New York, while it is a good deal less 
than some of our very high tides. 2. Was New York 
Bay frozen over during the revolutionary war? A. 
During the winter of 177&-80, New York Bay was 
frozen over from Staten Island, and 200 heavily laden 
two-horse sleighs crossed on the ice in a body at one 
time, escorted by 200 horsemen. 

(9) W.W. C. sends an object for identifi- 
cation. A. The object is the seed pod of Ltmaria 
biennis, a plant very common in old fashioned gardens, 
and known vulgarly as '* honesty, 11 from the trans- 
parency of the two valves of the pod. 

(10) G. R. F. asks how canvas is pre- 
pared for artists* use, with a smooth surface. A. Grind 
equal quantities of white lead and whiting, well dried, 
with five parts of raw oil, add one part boiled oil; prime 
the cloth over on the face with a brush, palette knife 
or trowel. The latter is preferable, to those who can 
use it. After the canvas has had sufficient time to dry, 
scrape off from the back any superabundant color 
which may have passed through the canvas, then re 
peat a second coat on the face, leaving it as smooth as 
possible. When hard and dry, rub it smooth with a 
piece of light pumice stone and water, so as to cut off 
or lay all the knots in the canvas; then grind two parts 
white lead, two parts whiting, and one part burnt 
ocher, with a small quantity of pumice stone, all well 
ground separately, rather stiff in raw oil; afterward 
mix the whole, adding a little gold size; dilute with 
half raw oil and half turpentine, and apply a third, 
fourth, or fifth coat; repeat rubbing down with pumice 
stone and water until smooth enough for painting npon . 

(11) W. L., Mo.— The right of private 

companies, not organized as State militia, to meet and 
drill with firearms is, in many States and most muni- 
cipalities, restricted by statute, and permission there- 



for must be obtained of the authorities.— By act of 
Cougress approved January 19, 1886, in case of the 
death of both President and Vice President of the 
United States, one of the Cabinet officers is to act as 
President, to succeed in the following order: Secre- 
tary of State, Secretary of the Treasury, Secretary of 
War, Attorney-General, Postmaster-General, Secretary 
of the Navy, Secretary of the Interior. 

(12) C. S. writes : I make an imitation 

of Russia leather, but do not succeed in imparting to 
the same the exact odor of the genuine, which I have 
seen in other imitations. What essential oils are to 
be used? A. Use birch bark extract, imported from 
Russia, to be had of dealers in tanners' supplies. A 
slow process, using not too much of the extract, gives 
the more delicate and lastingsmell of genuine Russia 
leather. 

(13) R. M. R. asks : What will re- 
move red wine stains from linen ? A. See the table 
given in Scientific American Supplement, No. 158, 
for the " Removal of Stains and Grease Spots." 

(14) W. W. M.— Latitude of North 

American magnetic pole 70?, line of no variation, now 
passes through Eastern Ohio, West Virginia, and cen- 
tral North Carolina. The line of no variation is now 
moving westward. The annual advance being for Pen- 
sylvania about %% minutes. The time of complete vari- 
ation from extreme easterly to extreme westerly incli- 
nation of the magnetic- needle is supposed to be about 
300 years. 

(15) Wm. S.— Graphite or black lead is 

much used for piston rod and valve rod packing. Mix 
it with cylinder oil or tallow, and smear the packing 
with the mixture. If fragile asbestos packing is used, 
the oil mixture is preferred. Graphite is not used in 
cylinders. It is liable to accumulate and clog. Use the 
best cylinder oil, which may be a mixture of petroleum 
with paraffine, or cold pressed refined lard oil, or with 
sweet refined tallow. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
munn & CO.. office Scientific American, 361 Broad- 
way, New York. 
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For which Letters Patent of the 
United States were Granted 

July 26, 1887, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.) 



Adding, counting, and registering machines, gov- 
ernor for, W. Koch 387,346 

Agricultural boiler, J. & P. Just 367,309 

Alloy, C. A. Paillard 367,169 to 367,161 

Alloy, metallic, C. A. Paillard 367,158 

Animal stock, S. S. Leech 367,305 

Arm reBt, T. B. Meredith 367,309 

Axes, etQ., die for forming, J. W. Bowers 367,131 

Axle box, P.J. Wiles 367,171 

Axle, vehicle, S. Toomey 367,076 

Axles, manufacture of hollow, w. Gillespie 367,289 

Baling press, M. C. Jackson 367,106 

Bar. See Cutter bar. 

Battery. See Galvanic battery. 

Bedstead, convertible, L. C. H. Miller 367,223 

Bicycles, driving gear, for, O. Hanser...^. .. .^.^361,293 

Bicycles, steering device for, C. S. LeddSdNfe 367,049 

Bill holder, Daniels & Kowell 367,274 

Blind apparatus, window. S. E. Howell 367,143 

Boat. See Minnow boat. 
Boiler. See Agricultural boiler. 

Boiler, C. H. CaBwell 367,185 

Bolts, manufacture of, W. Shields 367,166 

Books, cutting attachment for check, S. W. Paine 367,230 

Boot cleaner, S. L. Bean 367,129 

Boot or shoe, B. A. Pillow 367,118 

Boot or shoe, seamless knitted, Beiger & Bber- 

hart 367,333 

Boot or shoe sole edge trimming machine, V. 

Beauregard 367,264 

Bottle, electric smelling, L. B. Fuller 367,341 

Bottle holder, A. F. Jackson 367,208 

Bottle stopper, Tucker & Roorbach 367,254 

Bowling alley, Benso 4 Merkel 367,130 

Box. See Axle box. Tobacco box. 
Brace. See lightning rod brace. 

Braid trimming, A. S. Ellison 367,389 

Brake. See Car brake. Sleigh brake. Wagon 
brake. 

Brush. O. Fish 367,031, 367,032 

Buggy bow rest, H. Beuck 367,064 

Buttons, attaching, W. E. Bennett 367,334 

Buttons, device for detaching, B. Poulson 367,319 

Can. See Oil can. 

Can holder and drip pan, J. A. Hard 367,342 

Can stuffing machine, W. B. Drueck 367,027 

Car brake, automatic, W. B. Turner 367,077 

Car coupling, J. R. Avery 367,128 

Car coupling, E. A. De May. 367,197 

Car coupling, D. B. La Lone 367,216 



Car seat lock, C.Parham.... 367,057 

Cars, handling hand, S. Arcus 867,260 [Kitchen dresser, J. F. Roth 

Cars, heating railway, Lanahan & Roberts 367,347 

Card, illustrated nnmber, J. B. Moody 367,223 

Cards, machine for displaying advertising and 

other, P. Seyl...... 367,068 

Carpet stretcher, T. Pratt. i , 367,320 

Carriage iron, L. S. & H. W. Lindesmith,, „ 867,111 

Carrier. See Straw carrier. 

Case. See Medicine or merchandise case. ' Scrap 

case. Watch case. 

Cash carriers, switch for, H. Thomas. 367,121 

Cash register and indicator, C. Hemje 867,141 



Caster.H. A. Witherell 867,829 

Chair. See Dental chair. Reclining chair. Win- 
dow chair. 

Churn, J. P. Ferrenburg 367,284 

Circus, J. Oiler: 367,055 

Clamp. See Flooring clamp. 
Clasp. See Pocketbook clasp. 

Clay press feeder, T.F. Anderson.. 367,174- 

Cleaner. See Boot cleaner. 

Clevis, L. Stowe 367,074 

Closet. See Water closet. 

Clutch and brake, E. H. Brown 867,090 

Clutch mechanism, J. Reece 367,063 

Cooker, steam, W. C. Salmon 367,240 

Cooking apparatus, portable, G. Warnecke 367,170 

Corset, J. Fuchs 367,140 

Corset, G. D. Nichols 367,113 

Cotton press, L. Miller 367,220, 867,221, 367,310 

Coupling. See Car coupling. Thill coupling. 

Crimping machine, P. Fisher 367,030 

Cultivator tooth, P. C. Minnich 367,113 

Cutter. See Feed cutter. Gear cutter. Thread 
cutter. 

Cutter bar, W. B. Comstock 367,190 

Dam, automatic, H. Harding S67,0.i8 

Dental chair, H. H. Keith 367,300 

Dental grinding disk and holder, J. A. Kimball.... 367,211 

Dental instrument, J. R. Kelly et al... 867,108 

Dental plttgger, pneumatic, Sherman & Moore 867,072 

Desk and seat, combined school, J. M. Gough 

ettA 367,037 

Digger. See Potato digger. 

Distance instrument, K. Schneider 367,067 

Dividers, pencil, M. Peres 367,233 

Door check, H.F.Price 367,060 

Door hanger, J. C. Pope 367,318 

Door spring, W. S. Barlow 367,020 

Dough raising apparatus, R. L. Ewing 367,201 

'Draught equalizer, F. A. Greer 367,099 

Draught equalizer , J. De Witt 367,275 

Drawer equalizer, J. H. Knaus 367,344 

Dredging machine, H. B. HCrr 367,040 

Dumb waiter stop, J. J. Mahony 367,152 

Electric machines, armature for dynamo, Wight- 
man & Urban 367,080 

Electric test system, J. W. Frost 367,205 

Electricity, means for individually controlling a 

number of devices by, C. Baxter 367,332 

Elevator. See Hydraulic elevator. 

Elevator, F. G.Johnson 367,046 

Elevator, A. C. Newton 367.226 

Emery wheels, tool for dressing, H. K. Forbis 367,287 

Engine. See Gas engine. Rotary engine. Steam 

engine. 
Engines and dynamos, meansfor connecting, A. 

W. Schleicher 367,241 

Evaporator and furnace, W. P. Stallcup 867,120 

Feed cutter, B. Lukins 367,050 

Fence, bed, E. A. Caswell 367,186 

Fence machines, tension device for. W. C.tShoe- 

maker 367,245 

Fence making machine, B. F. Chandler 367,187 

Fences, machine for making wire, J. W. Collier.... 367,092 

Fibrous plants, reducing, Kohn & Beckhardt 367,215 

Filter, J. Klein 367,212 

Firearm, breechloading, A. T. Brown 367,089 

Firearm, magazine, J. M. & M. S. Browning 867,336 

Fire extinguisher, C. H. Shaffer 367,823 

Fireplace hearth, J. T. Moore 367,054 

Fireplace or stove, E. Lofts 367,149 

Fireplaces, protector for brick, G. W. Meharg. .... 867,154 
Fires on railway trains, apparatus for extinguish- 
ing, J. F. McLaughlin 367,350 

Fexible tube, H. Knight 867,301 

Floor, roof, or area covering, P. H. Jackson 367,343 

Flooring clamp, W. Sellers 367,243 

Frame. See Grindstone frame. Net frame. 

Fur plucking machine. I. Dresdner 367,200 

Furnace. See Smoke consuming furnace. 

Furnace, W. Swindell 367,251 

Furnace charging mechanism, F. H. Daniels 367,194 

Furnaces, bridge wall for, E. W. Tucker 367,124 

Gauge for determining the smallest circle which 

will produce a given square, F. H. Osborne 367,229 

Galvanic battery, H. I. Harris 367,294 

Gas engine, H. Campbell 367,184 

Gate. See Nursery gate. 

Gate, J. C.Wiley 367,258 

Gear cutter, W. C. Jones 367,047 

Generator. See Steam generator. 

Gig, double-acting rotary, Shearer & Karch...... . 367,070 

Governor, steam engine, C. W. Barnaby. ..... 367,330 

Grain binder, T.M. Flenniken 367,285 

Grain meter, J. B. Dutton'. 367,096, 867,097 

Grate, W. E. Kelly 367,147 

Grate, heater, J. D. Vance 367,255 

Grinding mill, M. C. Cogswell 367,189 

Grinding mill, W. Jenisch 367,043 

Grindstone frame, W. F. Barnes 367,331 

Gun and port therefor, submarine, E. H. Marsh... 367,153 

Gun, magazine, L. P. Diss 367,199 

Halters, chape for, J. W. Ropp..... 367,23* 

Handle and toilet case, combined, I. L. Myers — 367,224 

Handle for tea kettles, etc., A. Bayley 367,263 

Hanger. See Door hanger. Shaft hanger. 

Harvester, cotton, G. N. Todd 367,075 

Hat pouncing machines, attachment for, G. Van 

Wart 367,169 

Hat sweat band, T. W. Bracher 367,266 

Hats, making, R. II. Trested 367,253 

Hay rake and loader, combined, L. H. Dwelley.... 367,278 
Head washing and shampooing, device for, P. 

Norvotnick.: : 367,157 

Heat, apparatus for ' applying the expansive 

power of , W. C. Shaffer 367,244 

Hide working machine, A. E. Whitney 367,257 

Hoes, making the eyes of, H. St. Lawrence 387,326 

Holder. See Bill' holder. Bottle holder. Can 
holder. Memorandum holder. Parcel or bun- 
dle holder. Pattern holder. 
Hook. See Meat hook. Wardrobe hook. Whiffle- 
tree hook. 

Horses, quarter boot for, G. P. Coolidge 367,271 

Hydraulic elevator, W. A. Gibson 367^098 

Hydraulic pipe, L. B. Battin 367,262 

Ice, apparatus for planing cakes of, J.N. Briggs.. 367,207 
Indicator. See Station indicator. 

Injector, A. S. Eberman 367,138 

Inkstand, S. Darling 367,136 

Insulator, H. K. Ruger 367,164 

Iron. See Carriage iron. Sad iron. 



Lamp, car, J. Klrby, Jr 367,109 

Lamp stand or support and clamp, combined, R. 

H. Bachlott, Jr ... 367,175 

Lamp, suspension, W. A. Hull .......... . . ... 367,144 

Lamps and shades, suspending device for, W. A. 

Hull , .....367,299 

Lamps, dash pot for arc, Wightman & Lemp 367,081 

Land, subdividing and designating, W. A. Baugh. 387,178 

Last, W.R.Chase... : 867,091 

Latch for doors, etc., safety, Kaufmann & Mer- 

KOtt.... .367,146 
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Lathe, S. Slayton 3ff?,S46 

Lightning rod brace, L. L. Mast 367,348 

Liquids, etc., apparatus for separating by subsi- 
dence solid matters from, W. Sr., & W. Mac- 
nab, Jr 367,308 

Lock. See Car seat lock. Nut lock. 

Locket, S. A. Brings 867,087 

Locomotive, J. Blasdale 367,335 

Locomotive, electric, B. 8. Shaw 367,069 

Locomotive, sand pipe for, D. A. Reagan 367,062 

Loom, L. E. Dubois 367,028 

Loom for weaving tufted fabrics, Devitt & Corco- 
ran 367,0M 

Lounge and operating table, combined, 8. L. 

McCuidy. 367,053 

Lubricator, W. P. Phillips 367,059 

Lubricator, W. P. Miller 367,311 

Mat. See Oil press mat. 

Measure, lumber, F. S. Baldwin 367,261 

Meat hook, J. M. Koeberle 367,302 

Mechanical movement, B. F. Fleak 367,340 

Medicine or merchandise case, K. O. Pease 367,317 

Memorandum holder and perpetual calendar, 

combination, J. W. Lilley 367,217 

Meter. See Grain meter. 

Middlings purifier. W. S. Parker 367,116 

Mill. See Grinding mill. 

Minnow boat, E. P.Owsley 367,056 

Mop, C. C. Johnson 367,015 

Mop head, C.C.Johnson 367,044 

Motion, device for changing reciprocating into 

rotary, F. R. Estlow 367,281 

Motive power. L. D. Louthian 367.307 

Motor. See Spring motor. 

Muffles or retorts, making, C. Wernicke 367,079 

Musical instruments, keyboard for, A. L. Krom.. 367,148 

Nailing machine, Evans & Smith 367,262 

Net frame, mosquito, A. C. Lottman.. 367,151 

Nursery gate, J. H. Peterson 367,162 

Nut lock, J. Baker..... 367,084 

Nut lock, W. C. Chamberlain 367,023 

Nut lock, B. N. Deblleux 367,198 

Nut lock, C. A. Finley 367,203 

Oil can and lamp filler, J. M. Coulter. 367,273 

Oil press mat, G. S. Andres 367,127 

Ore separator, P. W. Doherty 367,095 

Organ pedal, J. S. Foley 367,034 

Overalls, J. F. Diggs 367,198 

Packing for stuffing boxes, metallic, J. G. Hughes 367,207 

Padlock, combination, E. Kauffeld 367,048 

Painters or glaziers, combined tool for, J. E. 

Orbold 367,228 

Painting machine, W. Schwartz. 367,242 

Paper folding machines, folding roller for, W. 

Conquest 367,352 

Paper receptacle, O. H. Hicks 367.297, 367,298 

Parcel or bundle holder, G. B. Howe 367,321 

Pattern holder, F. Mareck. 367,218 

Photographic paper roll holder, E. B. Barker 367,176 

Piano, G. Steck 167,073 

Piano action, A. Kampe 367,210 

Pianos, pianissimo device for, J. W. Cooper 367,272 

Pin. See Safety pin. 

Pin setter, ruby, C. Hofer 367,101 

Pipe.- See Hydraulic pipe. 

Planer, meadow, J. Pfleger 367,058 

Planes, gauge for woodworking, E. B. Shepard- 

son 367/171 

Planetarium, U. G. Houston 367,104 

Plastering walls, etc., composition of matter for, 

G. H. Wooster 367,173 

Plow, reversible sulky, G. M. Clark 367,188 

Pocketbook clasp, E. A. Oldenbusch 367,313 

Poke, stock, H. B. Curry.... 367,026 

Potato digger, A. J. Cowman 367,132 

Power. See Motive power. 

Press. See Baling press. Cotton press. Wine 
press. 

Pressure regulator, G. W. Pearsons 367,232 

Printing and adding machine, check, W. Koch, 

367,218, 367,345 
Printing and delivery mechanism, web, S. D. 

Tucker 367,123 

Printing machine, chromatic, Clark &. Wendte 367,024 

Printing oil cloth and other fabrics, machine for, 

G.W.Williams 367,351 

Printing of cigar tags, machine for the, O. L. Par- 

menter 367,117 

Propelling apparatus for vessels, H. B. Williams- 367,125 
Puller. See Sprout puller. 

Pump and valve, A.F.Fletcher 367,139 

Pumps, circulator and governor for, W. H. 

Brooks... 367,088 

Radiator, steam, J. Askins 367,083 

Radiator, steam, A. Weber 367/178 

Railway, cable, G. W. Douglas 367.1SJ 

Railway, elevated gravity and cable, L. A. 

Thompson 367,252 

Railway plow, F. Nearing 367,155 

Railway tie, metallic, J. Splane. 367,325 

Railways, cable propulsion for, R. F. Bridewell. . . 367,086 
Rake. See Hay rake. 

Range boilers, pedestal for, A. P. Creque 367,093 

Range, cooking, E. Lofts 367,160 

Reclining chair. O. A. Hanford 367,292 

Register. See Cash register. 

Regulator. See Pressure regulator. 

Remedy for rheumatism, eta, T. J. Carson et <&.. . 367,337 

Rivet holding device, W. Oldman, Jr 367,314 

Rolling mills, guard screen for, F. H. Daniels 367,193 

Rotary engine, G. Barr 367,177 

Rowing apparatus, W. L. De Graff 367,338 

Rubbers, heel support for, H. M. Fisk 367/133 

Sad iron, S. Needles ■ 367,225 

Saddle tree, gig, A. F. Duvall 367,277 

Safety pin, J. Jenkins 367,107 

Sash cord fastener, A. Hampe ... 167,206 

Sash cord fastener, C. Herby 367,100 

Sash fastener, E. C. Byam .'. 367,132 

Sawmill carriages, feed mechanism for, A. F. 

Radant 367,235 

Sawmill refuse, conveyer for, Hospes & Bergeron 367,102 

Sawing machine, rail, E. a Smith 367,167 

Scrap case, G. H. Pardee 367,316 

Seeding machine, C. E. Patric... 367,231 

Separator. See Ore separator. 

Sewing machine buttonhole attachment, F. C. 

Hall 367,291 

Sewing machines, clamp operating mechanism 

for buttonhole, E. K. Morrison 367,312 

8ewing machines, shuttle operating mechanism 

for, J. Bolton 367,021' 

Shaft, buggy, J. H Burgess 367,183 

Shaft hanger, W. J. Lane 367,304 

Sheet metal folding machine, N. Koenig 367,214 

Shirt, Daniel* Rubin.. 367,135 

Sifter, flour or meal, H. 8. Brewington. 367,022 

Signal apparatus, J. E. Baker 367,019 

Sled, logging, J. Wisdom 367,172 

Sleigh brake, E. C. Selle 367,165 

Sliding hill and toboggan therefor, B. B. Floyd... .367,286 

Smoke consuming furnace, P. AhlberR 367/113 ' 

gptculum.g.G. Smith 



Spider, B.E. Sperry..... 367,260 

Spindles, band for driving, J. J. Heywood 367,041 

Spring. See Door spring. 

Spring motor, J. B.Powell 367,234 

Sprinkler, C. H. Shaffer. 367,822 

Sprout puller, B. F. Todd 367,328 

Square, calipers, etc., combined try, J. Gilmer 367,290 

Stairway, knockdown spiral, F. Heidland 

Stamp, canceling, N. A. Bush 

Stand. See Lamp stand. 

Station indicator, C. Olsen 367,114 

Steam engine, W. Esty 367,029 

Steam engine, W. S. Sharpneck 367,119 

Steam generator, A, M. Bowers., ....... 367,181 

Stitching machines, cutting mec nanism for but- 
tonhole, F. W. Ostrom....:.' 367,815 

Stopper. See Bottle stopper. 

Stove, combined heating and cooking, J. A. 

Clother 367,133 

Stove, lamp, C. S. West 367,256 

Stove polish, B. H. Kroner 367,110 

Stoves, reminder for reservoirs of vapor, S. Light- 

burne, Jr 367,106 

Strap loop and bag fastening, C. Reinisch 367,237 

Straw carrier and stacker, combined, W. C. Bu- 
chanan , 367,182 

Swing, H. H. Fowler 367,204 

Switch and automatic cut-out, Wightman & 

Lemp 367,082 

Tablet, postal, C. Howland .' > .167,163 

Tanning, C. Kaestner 367,145 

Teaching music, device for, R. Nix 367,156 

Telegraph, acoustic, J. H. Irwin 367,042 

Telephonic intercommunication, system of, J. A. 

McCoy ..'. 367,219 

Thill couplir", H. L. Boyle 367,265 

Thread cutter and holder, combined, J. G. Fox.... 367,035 

Tie. See Railway tie. 

Tobacco box, match box, and cigarette former, 

.W.S.Gardiner 367,036 

Toboggan, F. B. Brock 367,268 

Toboggan, coasting, C. H. Emerson 367,279, 367,280 

Tongs, nail and fire, S. A. G. Niles 367,227 

Traction whec', F. F. Landis 367,303 

Tree cover and f umigator, J. P. Culver 367,131 

Cube. Sec Flexible tube. 

Tubs and casks, machine for packing materials 

in, L. Hcyligenstaedt 367,142 

Tug, hame, G. Schmidt 367,066 

Twine, E. H. Haskell 367,295 

Valve, air, C. Shields 367,324 

Valve, engine, T. F. Farrell 367,283 

Valve for compressors, relief, H. O. Reinbardt:. . . 367,236 

Valve, steam, G. O. Titeomb.. 367,327 

Ventilator. See Window ventilator. 

Vehicle, two-wheeled, H. G. M. Howard 367,105 

Velocipede, D. Crowley 367,025 

Velocipede, C. A. E. T. Palmer 367,115 

Vessels, device for loading and unloading, G. W. 

Price 867,061 

Vibrator, electrically actuated, F. B. Colman 367,270 

Waeon, G. Smiley..... 367,247 

Wagon brake, T.J. Timmons 367,168 

Wagon, dumping, Hospes A Bergeron........ 307,103 

Wagons, wheel fender for, Conghlin & Curtis 367,191 

Wardrobe hook and shade fixture, combined, J.. 

Fanning 367,202 

Washing machine, H. R. Spalding 887,249 

Washi ng machines, gearing for, <J» C. Harlin 367,039; 

Watch case, C. K. Giles ., -. ......... 367,288 

Water closet, F. Scheier 367,065 

Water distributing, collecting, and filtering appa- 
ratus, J. 8. Marsh 367,051. 

Water elevator chain, W. D. Mayfield 367,349 

Weighing apparatus, grain, Burkley * Shannon.. . 367,180 

Well easing, oH, McConnell * Miller. ,. . . 367,052 

Wheel. See Traction wheel. 

Whiffletree hook, W. J. Woods 367,126 

Whip socket, F. E. Benton...! 367,17* 

Window chair, A. Witek '. 367,259 

Window ventilator and shade, combined, T. 

Dean 367,195 

Wine press. Toulouse & Delorieux 367,122 

Wire barbing machine, A. J. Bates 367,085 

Wire stretcher, W. E. Dunbar 367,276 
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Insfde Page, each insertion - - - 75 cents) ,» line. 
Back Fate, each insertion r • - 81.011 aline. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and Is set in agate type. Engravings may head adver- 
tisement'! at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear in next issue. 
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DRIVING BELTS. -A PAPER BY 

John Tullis, discussing the comparative value of various 
kinds of belting. Main driving-belts. Patent leather 
chain belting. Half-twist belts. Cotton belts. Leather 
ropes. With 8 engravings. Contained in Scientific 
American Supplement, No. 502. Price 10 cents. To 
be had at this office and from all newsdealers. 



SEBASTIAN, MAY & CO' S 

ta|NT»480MWOtittBg 

T A'Ptni l C' Foot& 

JjAlHAWPower 

Drill Presses, Chucks, Drills, 
Dog-s, and machinists' and ama- 
teurs* outfits. Ixttkes oh trial* i , 
Catal ogu es mailed on application 
1 65 W. 2d St., Cincinnati, ~ 




TELESCOPIC OBJECTIVES AND MIR- 

rorfl. Their preparation and testing. By H. Grubb T JP. 
R. S. An interesting description of the processes now 
employed in the construction of telescopic objective*, 
prefaced with a short history of the manufacture of 
glass. Contained .in Scientific American Supple* 
ments, Nos. 548and 549. Price, 10 cents each. Tobe 
obtained at this office or from any newsdealer. >y 



APT || TO WANTED (Samples FREE) for 
HuLll I W ltr -' ScauXbeauttful.Klec£Hc Cor- 



sets, Brushes, Belts, Etc. No 
risk, quick sales. Territory jjiven, satisfaction guaran- 
DR. SCOTT, 843 Broadway, N.-Y. 



teed. 



OUTLINES OP A NEW ATOMIC 

Theory.— A paper by Dr. T. L. Phipson, putting forth a 
new atomic theory, which does not necessitate an." 
gteat change in the nomenclature or teaching or chem- 
istry. Contained in Scientific American supple- 
ment, No. 565. Price 10 cents. To be had at this 
office and from all newsdealers 



CAPITAL Advanced on Patents and Inven- 

Owners of patents and inventions, wishing capital to 
assist them can address E. W. PASTURE, 94 Court 
Street, Boston, Mass. References exchanged. 



AIR, - PURIFICATION OF. — BY D. 

Prince, M.D. An experimental study in relation to the 
removal from the air of the dust or particulate material, 
supposed to produce yellow fever, small-pox. and other 
infectious disease. 1 illustration. Contained in Scien- 
tific American Supplement, No. 569. Price 10 
cents. To be had at this office and from all newsdealers. 



THE BEST STEAM PUMP. 

Van Dozen's Patent Steam Pump. 

Incomparable in cheapness and effi- 
ciency. Needs no care or skill; cannot 
get out of order ; has no moving parts. 

A Superior Fire Pump. 
Instantaneous and powerful, ever ready, 
Available, wherever steam pressure can 
be had . for pumping any kind of liquid, 
(hot,col d, sandy, impure, etc.). We make 
ten sizes, prices from %i to $75. Capaci- 
ties from 100 to 20.000 gallons per hour 
State for what purpose wanted and send for Catalogu- 
of "Pumps." Van Dnzen «fc Tift. Cincinnati, O. 




DESIGNS. 

Badge, H. A. R. Horton 17,483 

Carpet, J. L. Folsom 17,480,17,481 

Carpet, H. Hunt 17,501, 17,502 

Carpet, W. L. Jacobs 17,484 to 17,488, 17,503 

Carpet, O. Righter 17,493 to 17,500 

Fabric, M. Landenberger, Jr. 17.48& 

FlOjWttrsjiecej mourning, A. Le Moult '17,490 

Lamp chinfjSjjpgpG. W. Blair .+. 17,478 

Musical instrument case, T. Hill 17,482 

Rug, J. Pegel 17,491 

Type, H. Brehmer 17,479 



EXPANSION OF MET ALS.— DESCRIP- 

tion of Mr. Bv card's apparatus for studying the expan- 
sion of metals and for showing the instant at which the 
retardation of such expansion occurs. Illustrated with 
14 figures. Contained in Scientific American Sup- 
plement, No. 599. Price 10 cents. To be had at this 
office, and from all newsdealers. 




BIBB'S C^feratoi OrMoi 

BALTIMORE 
£ra HEATERS 

Towar»npn«r ndl jrwroot-a 
Tfc. Huiiwed m Bust In. 
•oataJ OoalSIOTH la tfc. irarld. 

B. C. BIBB A SOfj 
Stove Founder., Baltimore, kd. 
■1KBLEIZEB SLATE IliTELS 
New and Beautiful T 



AMATEUR SMITH'S WORK. -A CON- 

densed description of the various smith's tools and 
their usee, together with a few practical hints on the 
management of iron and steel. With 62 figures. Con- 
tained in Scientific American Supplement, No. 
589. Price 10 cents. To be had at this office and from 
all newsdealers. 



TRADE MARKS. 

Bathtub and basin wastes, Meyer, Sniffen Com- 
pany.. 14,647 

Bathtubs, Meyer, Sniffen Company 14,644 

Bathtubs, basins, and water closets, Meyer, Sniffen 

Company... , 14,646 

Beer, unfermented carbonated, D. S. Dyson .... 14,635 

Bibbs, cocks, and faucets, Meyer, Sniffen Com- 
pany 14,643 

Biscuits and cakes, Huntley & Palmers 14,636 

Canned fruit, berries, and vegetables, W. T. Cole- 
man A" Co 14,632 

Fat, wool, J. D. Rledel 14,648 

Glue, J. B. M. Duche.... 14,634 

Hydrants, Meyer, Sniffen Company 14,639 

OH, kerosene, W. H. Crossman & Bro 14,6.13 

Pills, liniments, ointments, salves, and liquid and 

solid medicinal preparations, M. A. Briggs... . .-. '14,631 

Sinks, slop, Meyer, Sniffen Company 1^,645 

Velveteen, A. Louis .. 14,638 

Veterinary remedy, T. J. Koehler :... 14,637 

Water closet trough, Meyer, Sniffen Company 14,641 

Water closets, Meyer, Sniffen Company .14,640, 14,642 



A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied -by 
band. 

Canadian Patents may now be obtained by the 

inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of 140 
each. If complicated, the cost will be a little more, For 
full instructions address Munn & Co, 861 Broadway, 
-JJ}5£ New York, other foreign yienta tnay atoo be oT rshisA 



Ajax Anti-Acid Metal- 

We guarantee 100 per cent longer service than ordi- 
nary composition metal and our prices are reasonable. 
HARRISON BROTHERS & CO., 

MA,rftrPACTDBKR8 OF 

WHITE LEAD. COLORS AND CHEMICALS. 

„_,,„„„.( Philadelphia: 35th and Gray's Ferry Road, 
oraicra. J New Yo £. U1 Falton stfe £ 

Philadelphia, April Slat, 1887. 

ajax Metal Co., 2040 No. ioth St., City. 

Gentlemen: Your favor of the 14th lost, ia at hand. la anawer to 
your question I have to say that we had your anti-acid metal bibcock 
on -our acid pipe, through which a constant atream of chamber acid 
heated to about ISO deg. F. runs: and X am pleased to nay that ap to 
the present time we can discover flo perceptible wear in toe metal. I 
lbina that yon will have a perfect right, therefore, to recommend thin 
metal tor use in chemical works in connection with acid pipes. 

Respectfully yours, C. SiMPER, 8upt. 

Manufactured 1»y Ajax Metal Co., Phlladelpltfa. Pa. 



NAVAL ARCHITEGTURE.-AN IN- 

teresting review, by Mr. R. Duncan, of the progress 
that has been made 1n this branch of science during 
the last fifty years. Contained in Scientific Ameri- 
can Supplement, No. 589. Price 10 cents. To be 
had at this office and from all newsdealers. 




Print Your Own Cards! 

Press $3. Circular size $8. Newspaper size $44 
Type setting easy, printed directions. Send 
2 stamps for list presses, type,etc., to factory. 
KEI.SKY & CO., Meiiden, Conn. 



THE ECLIPSE OF ALGOL, WITH THE 

latest Determinations of its Distance and Dimensions. 
—By Royal B. Hill. An interesting account^of recent 
studies of the variations in intensity of the star Algol, 
with a discussion of its orbit and that of its satellite. 
How a cardboard model of the phenomena of Its eclipse 
may be made, with 8 figures. Contained in Scientific 
American Supplement. No. 558. Price 10 cents. To 
be had at this office and from all newsdealers. 

DEAFNESS CURE¥« n la r M^ 

anteed superior to all others ; light, comfortable and in- 
visible; the only artificial ear drum made free from 
metallic substance. Send for circular and particulars. 
B. N. HUBSTIS'S EAR DRUM CO., 

6 East 14th Street, New York. 
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Fl CPTDIPAI Edward P. Thompson, Solicitor 
CLCv I llluHLi of Electrical Patents, 3 Beekman 
Street, N. Y. Write for testimonials and instructions. 



CAPILLARY ATTRACTION.— AN IN- 

teresting paper by William Thomson, discussing the 
question whether the attraction between any particle 
of matter in one body and any particle of matter in 
another continues to vnry inversely asthe square of the 
distance, when the distance between the nearest points 
of the two bodies is diminished by various degrees. 
With 30 figures. Contained in Scientific Amekican 
Supplement, Nos. 562 and 563- Price 10 cents each. 
To be had at this office and from all newsdealers. 



HISTORY OF THE ELECTRICAL ART 
in the U. S. Patent Offlee.— By C. J. Kintner. An inter- 
eating history of the growth of electrical science in this 
country, and notices of some of the more Important 
models in possession of the Patent Office. Contained in 
Scientific American Supplement No. 544. Price 
lOcents. To be bad at this office and from all news- 
dealers. 



PERFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserrlng newspapers, 
magasinea, and pamphlets. has been recently Improved 
and price reduced. Subscribers to the Scientific Am. 
beican and SoientipicAmbrican Supplement can be 
supplied for the low price of $1.50 by mall, or $1.25 at the 
office of thla papet Heavy board sides ; inscription 
" SOffliNTIFIcrAKERICAN," in eilt. Necessary for 
everyone who wishes to preserve the paper. 

Address 

MUNN & CO.. 

Ptkhttahexy BciMflBjB P AMMBS0AM> 
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WATERBURY, CONN. 
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PROPULSION OF STREET CARS.— 

A paper by A. W. Wrigui. in which an endeavor is made 
to solve the problem us to the amount of power required 
to stert a street car and keep it in motion under average 
conditions. Contained in Scientific American Sup- 
plement, No. 333. Price » cents. To be had at this 
office and from all newsdealers. 



UfANTFI) A Centrifugal Hydro-Extractor. Men- 
•.**■■ I a. IPs tion makers name, size and condition. 
Address CHAIILES DO VB, Boston, Mass. 



Screw Plates. 



Adjustable Bie 




Send for 

CATALOGUE 

F. F. F. 




WELLS BROS. & CO., CR CT* LD ' 



MANUFACTURERS OP 
Screw Cutting Machinery and Tools for Machlnlatf^ 
Carriage Maker*', and Blacksmiths' Use. „ . 



TJ8EFUI, BAGS AND HOW TO MAK$ 

them. ApaperbyJ.T. Humphrey, giving full direotfosS 
for making hand, brief, cricket and other bags froM 
leather, with four Illustrations. Contained in Scien- 
tific American Supplement, No. 5H1. Price. 10 
cents. To be had at this office and from all newsdealers. 



THL CHEAPEST ANO BEST ! 



67 PARK PLACE .NEW'YORKK 



Mechanical Drawing. Wood and Iron Workshop In- 
structions. A teacher experienced in above branches de- 
sires engagements. Mechanic, 547 Lafayette Avenue, 
Brooklyn, N. Y. 




SUPERIOR 

Stationary Engines 

with Plain and Automat- 
ic Cnt-off. Vertical and 
Horizontal. 

Penna. Diamond Drill Co., 
Birdsboro, Pa. 



GEOLOGT OP NATURAL GAS.-BY 
Chaa. Afihburner .—Conditions under which natural gas 
occurs. The anticlinal theory. Opinion as to the du- 
ration of the supply. Contained in Scientific Ameri- 
can Supplement, No. 543. Price 10 cents. To be 
had at this office and from all newsdealers. 



Lists sent. 

N.Y. M achinery Depot, 

Bridge Store No. 1$^ 

Frankfort Street, N. Y. 




THE SIEGE OF ALEXANDRIA BY 

Julius Ctesar.— By Rear. Admiral Serre, of tbe'French 
Navy.— The situation of anciejlt, -as compared With 
modern, Alexandria. CaBsar's account of the siege of the 
city. Deductions to be drawn f rom the account. Illus- 
trated with one engraving and two maps, Contained in 
Scientific American Supplement, No. 506. Price 
10 cents. To be had at this office and from all news- 
dealers. 




INGEKSOLL BOCK DBILL CO., 
10 PARK PLACE, NEW YORK., 

Improved "Eclipse" 
ROOK DHIIiIiS, 

For Mining* Tunneling, Shaft- 
Sinking, Quarrying, Submarine 
drilling, and for all kinds of rock ex- 
cavation. 

"Straight Line" Air COMPRESS- 
ORS, Boilers, Steam and Horse Power 
Hoists, Electric Blasting Batteries 
and General Mining Machinery. 
Send for full descriptive Catalogue. 



NEW ANTISEPTIC COMPOUND.- 

Description, by Prof .A.'Barff, of an antiseptic compound 
recently discovered by him, and, an account of his suc- 
cessful experiments in preserving food with it. Con- 
tained in Scientific American Supplement, No. 
332. Price 10 cents. To be had at this office and from 
alinewsdealera. 

(W A RC and 1 N<! A NDF.SOKNT l,144fITlN6 
With Mi Without ACCUMULATORS,' 

Light and Power, Dynamos, Motors, Lamps, Batteries, 

General Electrical Supplies. 
Blectro-Dynamie Company, tH Carter St^ Philadelphia, 
W.W.»rt«o«fcCe)>tMiUii«KI<><*rieal EobUo^bj 
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CONCRETE.— BY JOHN SLATER, B.A. 
—A paper on the means to be adopted in order to render 
buildings stable, and on the use of concrete as a mate- 
rial for that purpose. Early use of concrete as a build- 
ing material. Value of concrete. Materials of which 
concrete is composed. Cement concrete. London con- 
crete, Artificial stones. Concrete buildings, contain- 
ed in Scientific American Supplement. No. 539. 
Price 10 cents. To be had at this office andXrom all 
newsdealers. 



SCIENTIFIC BOOK 
CATALOGUE, 

JUST PUBLISHED. 

Our new catalogue containing over 100 pages, includ- 
ing works onmore than fifty different subject*, Will be 
mailed tree to any address on application. 

WUNN *fc CO., Publishers Scientific American, 

361 Broadway, New York. 

TEST RECORDING APPARATUS.-- 

Description, by J. H. Wicksteed, of a new testing ma- 
chine, with autographic recording apparatus, and an ex- 
planation of its mode of operation. With 4 engravings. 
Contained in Scientific American Supplement, No. 
5 -<8. Price 10 cents. To be had at this office and from 
all newsdealers. 




PIPE COVERINGS 

made entirely of ASBESTOS. 

Absolutely Fire Proof. 

BRAIDED PACKING, HILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 

OHAIjMBKS-SPJBIfOH CO., FOOT XI. 8-X»XX »'-T., XT. TT. 



ASBESTOS 



Shafting and Gearing, 



Textile Machinery, 

ELEVATORS, 



ETC. 



THUS. WOOD dfc CO. 

•i'2.4 and Wood Sts., 

Philadelphia, Pn. 




LIGHT DRAFT STEAM LAUNCHES. 

COAL AND WOOD BURNING. 

Small Marine and High Speed Engines, also Patent Steel Tubu- 
lar Boilers. Patent Automatic Adjustable SK AG. 

MANUFACTURED BY 

H. B. WILLIAMS & CO., Rochester, N. Y., IT. S. A. 



NEW BOOKS. 

METAL-PLATE WORK: Its Patterns and Their 
Geometry. By C. T. Millis. Fully illustrated. 311 
pages. 8vo, ...... 13.00 

WINDING MAGNETS for Dynamos. By Carl 
Herinq. 8vo, *U» 

Descriptive Circular* ami Catalogue on Application. 



VALUABLE PATENT FOR SALE. 

For particulars write to the ADAMSON CO. (Agents 
for Selling Patents), Muncie, Indiana. 



ALCOHOL, SWEET POTATO. — AN 

account of a new industry recently established at the 
Azores— that of the distillation of alcohol from raw 
sweet potatoes. Contained in scientific American 
Supplement, No. 5T!i. l J rice 10 cents. To be had at 
this office and from all newsdealers. 



I New Catalogue of Valuable Papers 

contained in Scientific American Supplement, sent 
free of charge to any address. 

MUSN <£ CO.. 961 Broadway, N. Y. 



OF THB' 

FOB 1887. 
The Most Popular Scientific Paper in the World. 

Only S3. 00 a Year, tnclndi n* Vantage Weekly. 
52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions and discoveries, 
-representing Engineering Works. Steam Machinery 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy. Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Header* find In the Scientific 
American a popular resume of the best scientific in* 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
ibis Journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.— One copy of the SCIKN- 
tijtc American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.00. 

Clubs.— One extra copy of the Scientific Ameri- 
can will be supplied gratis for every club of five tubseribers 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, drajfts, etc., pay- 
able to 

2b£TJ23-2iT <Sc CO., 

361 Broadway, New York. 

-X'XXIEI 

Scientific American Supplement. 

This is a separate and distinct publication from 
The Scientific American, but is uniform therewith 
in size, every number containing sixteen large pages-. 
THE Scientific. American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, Geography, A rchseology, Astronomy, 
Chemistry, Electricity, Light, Heat, Mechanical Engi- 
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
Technology, Manufacturing industries, Sanitary En- 
gineering, Agriculture, Horticulture, Domestic Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and' allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at Igpme and abroad are represented 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada. 15.00 a year, or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
tor one year for $7.00. Address and remit by postal 
order, express money order, or check, 

WUNN & Co., 361 Broadway, N. Y., 
Publishers Scientific American. 



Barnes' Pa t. Foot g Hand Power 

Contractors and Builders. CabinetMakers 
Jobbers in Wood or Metal, who 
have no steam power, can, by us- 
ing outfits of these machines, bid 
kwrer and save more money than 
by any other means for doing their 
work. Sold on trial. Illustrated 
Catalogue FREE. 

W.F, A JOHN BARNES CO., 

Addresj iWBuby St., Bockford, 




CARBOLIC ACID.— AN INTERESTING 

paper by Frank French, M.D., treating of the history of 
carbolic acid, the mode of manufacturing it. and its uses 
as a therapeutic agent, aneesthetlc and dentifrice, its 
effect upon animal organisms, and the antidotes for it in 
cases of poisoning. Contained m Scientific American 
Supplement, No. 438. Price 10 cents. To be had at 
this office and from all newsdealers. 



COMPRESSION OF AIR— DESCRIP- 

tlon of Messrs. Dubois & Francois' improved air com- 
pressing machine, devised for the use of the larger in- 
dustries and for mining purposes. With 8 figures, illus- 
trating the apparatus in plan, elevation and detail. 
Contained in Scientific American Supplement. No. 
433. Price 10 cents. To be had- at this office and from 
all newsdealers. 



Transmission of Power. 
Suspension Bridges. 

Tramways, 

and other applications of 



WIRE ROPE 



Trenton Iron Go. 

WORKS and OFFICE, TRENTON, N. J. 

New fork Office— Cooper, Hewitt & Co., 17 Burling 
Slip. Philadelphia Office— 22 and 24 North Fourth Street 



CAPILLARY TUBES, SPONTANEOUS 

Motion in.— A paper by C. Decharme upon the applica- 
tion of electricity to the study of the spontaneous as- 
censional motion of liquids in capillary tubes— the 
question being studied from a dynamic standpoint. 
With 10 engravings of apparatus and details. Contain- 
ed in Scientific American Supplement, No. 538- 
Price 10 cents. To be bad at this office and from all 
newsdealers. 



Telegraph and Electrical 

Medical Batteries, Xnventors'Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C. E. JO VESA BMO. Cincinnati. <*■ 

i&u important to us that you mention this paper. 



SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys. 

EDISON MACHINE WORKS, Salesroom 19 DEV STREET 



New York. 




MoXNTOSH, SaTTMOTJR <& CO. 

AUBURN, N. Y. 

Automatic Cut-off Engines. 

5 1 o 3 00 Horse Power. 
Economy In Fuel Consumption, Close Regulation, Great Durabili- 
ty and simplicity, Perfect Workmanship and Design. 

Unrivalled in* these qualities, our engines are suitable for all purposes, espe- 
cially where high speed and difficult service are required, as in electric light 
plants, rolling mills, etc. Send for illustrated catalogue. 
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To Foreign Subscribers.— Under the facilities of 
tbe Postal Union, the Scientific American is now Bent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and ail other 
British colonies ; to France, Austria.Belgtum, Germany, 
Russia, and all other European States ; Japan, Brazil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
94, gold, for Scientific American, one year ; 99, gold 
for both Scientific American and Supplement for 
one year. This Includes postage, which we pay. Remit 
br Postal or express money order, or draft to order of 
MUNN 4 CO., 361 Broadway, New York, 

CUREK1DEAF 

Pick's Patent Improved CushionedEab, Dauxs Perfectly 



STEAM ENGINES. 

Horizontal and Vertical. 

Dredging Machinery, 
Flour. Powder. Slate and 
Flint Mill Machinery, Tur- 
bine Water Wheels. 

York Mfg Co., York, Fa. tf . S. A. 



ON STEAM BOILERS.— A LECTURE 

by J. M. Allen, delivered in the Sibley College course.^- 
Tne steam boiler, its construction and manttgement. 
Different types of boilers. Material, Methods of riveting, 
Fractures, Boiler explosions. Contained in Scientific 
Amguican SttPi'i.rmknt, No, 3.13. Price 10 cents. 
To be had at this office and from all newsdealers. 




A PRACTICAL SUCCESS. 

VAN DDZES'S PIT. LOOSE PDLLEi OILER. 
Thous nds in satisfactory every- 
day use. Entire reliability and con- 
stancy demonstrated in a two years' 
test by(would be) Eastern skeptics. 
Economy shown byreasonable prices 
and perfect performance. Send for 
our " Catalogue No. 55." 
Tan Dozen & Tift, Cincinnati, O 



ARMATURES.— A PAPER BY R. FUGE 

describing the usual method, of winding armatures, 
with 7 figures. Contained in Scientific American 
Supplement, No. 559. Price 10 cents. To be had at 
this office and from all newsdealers. 



DO NOT BUY a Drill Chuck until you have seen 

. m the " Hartford." It is the strongest, 

best, and is now made in three sizes 

I as follows : price. 

No. 0, holding from to H inch $6.00 

to 8 " 7.00 






I No. 1, 
I No. 2. 

Send for catalogue 

. every size and description to 

The Cushman Chuck Co., Hartford, Conn 



to % " 8.00 
of chucks of 



GENESIS OP THE ELEMENTS— A 

review of Mr. Crooke's theory of the subject. With one 
illustration. Contained in Scientific American Sup- 
plement, No. 589. Price 10 cents. To be had at this 
office, and from all newsdealers. 
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. leaad always Is poattiou. All 
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AN IMPROVED ARMY FILTER— DE- 
scription of a very effective portable filter, devised by 
Mr. Maignenfor army use, but likewise adapted for the 
use of wine and spirit merchants and brewers, and for 
laboratory purposes. Illustrated with 8 engravings. 
Contained In Scientific American Supplement, No. 
436. Price 10 cents. To be had at this Office and from 
all newsdealers. 



STEEL GUNS, GUN METAL, GUN- 

powder, etc. A paper by G. W. Summer, Commander, 
u. S. N., treating of the relative merits of different ma- 
terials used in gun making, describing the peculiarities 
of the Whitworth system of artillery, and discussing the 
subject of slow-burning gunpowder. Contained .n 
Scientific American bupplement. No. 589. Price 
10 cents. To be had at this office and from all newB- 
dealers. 



CHARTER'S GAS ENGINE. 

The safest, most reliable and economical Motor in 

existence. 

Independent of Gng Works and Machines. 



2 to 25 H. P. 




So it can be ueecratafcfttj-a * 

Makes Its^SSIm Gas 

AT COST OF ABOUT 

65 cents per M Feet. 

A Saving of 25 to 85 per cent 



A Having of 25 to 85 per cent 
uaranteed over all other Gas 



Ingines. 
Chicago Agent : H. H. Latham, 

42 Dearborn Street. 
New York House : 

12 Cortlandt Street. 



Williams & Orton Mfg. Co. 

P. O. Box 148. STERLING, ILL. 



E. & F. N.SPON, 35 MURRAY ST„ HEW YORK, 



EDUCATION OF THE AMERICAN 

Citizen.— A lecture by Prof. R. H. Thurston on the 
theme: "How may we best aid In those mighty social 
movements and those tremendous political changes 
which mark the mighty progress of the race toward a 
better and a more prosperous future?" .Contained in 
Scientific American bitpplement, No. S'ii. Price 
10 cents. To be had at this office and from nil news- 
dealers. 




Chandler & Farquhar, 
177 Washington St., 

BOSTON. 

Agtnta for Fay's " Yankee" CALIPERS 

AND 

Barnes' Foot Power Machinery, 

AND DEALERS IN 

Machinists' Supplies of Efery Kind. 

Send two stamps for illus. catalogue. 
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Proposals for Steel-cast Guns for the Navy. 

NAVY DEPARTMENT, 
Washington, D. C.Juns 28. 1887. 

Under authority ".inferred by the act of Congress, ap- 
proved March 3, 1887, making an appropriation " for the 
purchase and completion of three steel-cast, rough-bored 
and turned, six-inch, high-power rifle cannon, of domes- 
tic manufacture, one of which shall be of Bessemer steel, 
one of open-hearth steel, and one of crucible steel,'' 
sealed proposals from domestic manufacturers, to fur- 
nish the same, will be received at this Department until 
Tuesday, the second day of August, 1887, at 12 o'clock 
noon , at which time the proposals will be opened. 

Proposals may be made either lo furnish three com- 
pletely finished six-inch, breech-loading, high-power 
rifle cannon, made fromunforged castings, one of Besse- 
mer steel, one of open-hearth steel, and one of crucible 
steel, or three untorged, rough-bored and turned cast- 
ings for such cannon, of the same material, respectively, 
to be finished by the Department in accordance with the 
bidder's design. 

****** • 

No gun or casting for a gun will be paid for until the 
gun " shall have been completed and nave successfully 
stood the statutory test required by the act of July 
twenty-sixth, eighteen hundred and eighty-six," en- 
titled 1 ' an act making appropriations for the naval ser- 
vice for the fiscal year ending June thirtieth, eighteen 
hundred and eighty-seven, and for other purposes." I For 
statement of requirements of said tests, and of other 
conditions to be observed, reference is made to "speci- 
fications " which can be had upon application to the De- 
partment.] 

Proposals may be made for one or more guns or for one 
or more castings as aforesaid, * * * [but 

must be made separately for each gun, or casting for a 
gun, and uponforms prepared by the Department.] 

Each successful bidder will be required to execute, 
within fifteen days after notice of award, a formal con- 
tract in accordance with bis proposal, and to furnish a 
bond, with satisfactory sureties, in a penal sum equal to 
fifteen per cent, of the amount of his bid, conditioned 
lor the faithful performance of such contract. 

Copies of the specifications, with blank forms of pro- 
posals, and all additional information desired, can be 
obtained on application to the Bureau of Ordnance, 
Navy Department. 

All proposals must be in duplicate, inclosed in en- 
velopes marked " Proposals for Steel-cast Cannon," and 
addressed to the Secretary of the Navy, Navy Depart- 
ment, Washington, D. C. 

The right is reserved to waive defects in form and to 
reject any or all bids. 

WILLIAM C. WHITNEY, 

Secretary of the Nam. 

Navy department, 
Washington. D. C, July 20. 1887. 
In order to give more time to domestic manufacturers 
to consider the matter, the period limited for the recep- 
tion of proposals fur steel cast guns is hereby extended, 
and such proposals will be received, under the foregoing 
advertisement, as modified, until Tuesday, September 
20. 1887, at IS o'clock noon, at which time the proposals 
will be opened. 

WILLIAM C. WHITNEY, 

Secretary of the Navy. 



Proposals for three Overhead Travelling 

Cranes complete, three Supports for such 
Cranes, and one Iron Frame tor a Building. 

Navy Department, 
Washington, D. C, July 23, 1887. 

Sealed proposals will be received at the Navy Depart- 
ment, Washington, D. C, until 12 o'clock noon, on Thurs- 
day, the 15th day of September, 1887, at which time and 
place they will be opened in the presence of bidders, for 
furnishing the necessary material and labor and con- 
structing, delivering and erecting the iron work for the 
supports of three overhead travelling cranes, the frame 
of one building, and three overhead travelling cranes 
complete, including attachments pertaining thereto, for 
the Ordnance Gun-shops at the Navy Yard, Washington, 
D. C, in accordance with plans which may be seen, and 
specifications, copies of which, together with all other 
information essential to bidders, may be obtained at the 
Office of the Civil Engineer at said Navy Yaid. Propo- 
sals must be made in accordance with forms which will 
also be furnished on application to that Office. 

Proposals must be made in duplicate and inclosed in 
envelopes marked " Proposals for Overhead Travelling 
Cranes complete, for Iron Supports for such Cranes, and 
Iron Frame for a Building," and addressed to the Secre- 
tary of the Navy, Navy- Department, Washington, D. C. 

The Secretary of the Navy reserves the right to reject 
any or all bids, as, in his judgment, the interests of the 
Government may require. 

WILLIAM C. WHITNEY, 

Secretary of the Navy. 
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FOREIGN PATENTS. 

Their Cost Reduced. 

The expenses attending the procuring of patents in 
most foreign countries having been considerably re- 
duced the obstacle of cost is no longer in the way of a 
large proportion of our Inventors patenting thelrinven- 
tions abroad 

CA NA DA .— The cost of a patent in Canada 1b even 
less than the cost of a United States patent, and the 
ftrmer includes the Provinces of Ontario, Quebec, New 
Brunswick, Nova Scotia, British Columbia, and Mani- 
toba. 

The number of our patentees who avail themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas- 
ing. 

ENGLAND.— The new English law, which went into 
force on Jan. 1st. 1885, enables parties to secure patents 
in Great Britain on very moderate terms. ABritish pa- 
tent includes England, Scotland, Wales,Ireland and the 
Channel Islands. Great Britain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. A good 
Invention is like !y to realize as much for the patentee 
in England as bis United States patent produces for 
him at home, and the small cost now renders it possible 
for almost every patentee in this country to secure a pa- 
tent in Great Britain, where bis rights are as well pro- 
jected as in the United States. 

OTHER COUNTRIES.— Patents are also obtained 
on very reasonable terms In France, Belgium, Germany 
Austria, Russia, Italy, Spain (tbe latter includes Cuba 
and ail the other Spanish Colonies), Brazil, British India 
Australia, and tbe other British Colonies. 
An experience of forty years has enabled the 
publishers of The Scientific AMsuiCANto establish 
competent and trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have tbe business of their clients promptly and proper- 
ly done and their interescs faithfully guarded. 

& pamphlet containing a synopsis of the patent laws 
of all countries, including the cost for each, and othe 
Information Useful to persons contemplating tbe pro- 
curing of patents abroad, may be had on application to 
this office. 

MCINN Az CO.* Editors and Proprietors of The Sci- 
entific American, cordially invite all persons desiring 
any information relative to patents, or the registry of 
trade-marks, in this country or abroad, to call at. their 
offices, S61 Broadway. Examination of inventions, con- 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN * CO., 

Publishers and Patent Solicitors, 

861 Broadway, New York. 
1 Branch Offices: No. 622 and 624 F Street, Pacific 
Building, new 7th Stwet, Ws^hlngtoo. D. C 
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Inside Paire, each insertion - - - ?5 cents a line. 
Back Page each insertion - - - ll.OOa line. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear iq next issue. 



Ask your retailer for the 

JAMES MEANS 
$4 SHOE 

OB THE 

JAMES MEANS 
$3 SHOE. 

ACCORDING TO YOUR NEEDS. 
CAUTION ! Positively none genuine unless our 
i name and price appear plainly on the soles. Some 
1 dealers, in order to make a larger 

) profit, will recommend the inferior 
goods with which the market is 
.flooded. JAMES MEANS 84 
l SHOE is light and stylish. It tits 
like a stock ins: and REQUIRES 
k NO "BREAKING IN," being 
, perfectly easy the first time it is 
worn. It will satisfy the most 
fastidious, as it is in every 
vital respect equal to the 
hand-sewed shoeswhich 
have hitherto been re- 
tailed at $7 
or $8. 
t JAMES 
f MEANS 
S3 SHOE 
is the origi- 
nal $3 Shoe, and is absolutely the only shoe of its price 
which has ever been placed extensively on the market 
in which durability is considered before mere outward 
appearance. These shoes are sold by the best retailers 
throughout the United States, and wo will place them 
easily within your reach in any State or Territory if you 
will send us a postal card, mentioning this paper. 
James Means &, Co., 41 Lincoln St., Boston, Mass. 

PRICK REDUCED. 






PlBE UO> WiTEB-PBOOI BunjWNO FSLT, 

Fibx-Fboof Paints, Steam Pacbtnqs, Boileb 

covbbxhgs, etc. 
Samples and descriptive Price List free by mail. 

H. W. JOHNS JJTO CO., 87 MAIDEH LAME, N. 7 . 




Ask for the James 
Means $2 Shoe for 1 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has just been published for free 
circulation at the office of this paper. Subjects clas- 
sified with names of author. Persons desiring a 
copy, have only to ask for it, and it will be mailed to 
them. Address, 
DIUNN & CO., 361 Jlroadway. New York. 





RUBBEE BH.TDSTG, PACKIKCr, I0SE, 

and ali. othek kinds or 

H. XT 33 B XI Zt. G-0 0-3£><fl*» 

iron— 

MECHANICAL and M AMJF ACTUKING PURPOSES. 

The Largest and Host Extensive Manufacturers in America. 

THE GUTTA PEBGHA AND RUBBER MFG. CO. 

New Tf ork) Chicago, San Francisco, Toronto. 




TOflOHER 



THE PENBERTHY INJECTOR. 

.A. IF.A.XI3, PEOPOSITIOIT. 
As every Injector is tested by the manufacturers before it leaves the factory, we 
know that, if properly connected and instructions are carried out, they cannot fail 
to work. The manufacturers offer to pay the expenses of any man to go to 
their factory, and $10 per day while there, if the injector does not work, 
provided it has not been misused. JENKINS BBOS., 71 John St.,N. Y.; 105 Milk 
Street, Boston ; 13 South FourthStreet, Philadelphia; 64 Dearborn Street, Chicago. 



SA WS Wanted 50,01)0 Sawyers and « 4 W . O 
J*, f T k5 Lumbermen to send us their ^-f* "» O 
A full address for a copy of Emerson's |y Book - 
of SA WS. We are first to introduce NATUlt- A 
1L GAS for heating and tempering Saw. 
Wwith wonderful effect upon improving their ts a 
quality and toughness, enabling us to reduce WW 



prices. Address 
C EMERSON, SMITH & CO 



(Ltd.), C 
Beaver Falls, Pa. ** 



ASPHALT MASONRY FOB ENGINE 

Beds.— By L. Malo. Description of the author's system 
of bituminous masonry beos^to deaden the vibrations 
produced by steam engines. With 5 figures. Contained 

in SCIENTIFIC AMERICAN" SUPPLEMENT, No. 381 

race 10 cents. To be had at this office and from all 
newsdealers. 
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Address i The American Writing 

Machine Co,, Hartford, Conn,; 

New York Office, 237 Broadway. 



CLIMATE IN ITS RELATION TO 

Health.— By G-. V. Foore, M.D. Three Lectures deliver- 
ed before the Society of Arts. Lecture 1. The composi- 
tion of the air, effect of moisture on health. Lecture 2. 
The floating matter in the air, and its connection with 
infectious diseases. Lecture 3. Phthisis, mountain cli- 
mates, malaria. Contained in Scientific amekican 
Supplement, Nob. 592, 593, 594, 595. and 59tf. 
Price 10 cents each, or 50 cents for the series. To be 
had at this office, and from all newsdealers. 



ESTABLISHED HALF A CENTUBY. 

WSe annul W 




THE TEST OP THE ROADS 
FOR TEN YEARS, 

By the majority of American riders 
of first-class machines, proves the 

COLUMBIA 
BICYCLE & TRICYCLES 

SUPERIOR TO AIX OTHERS. 

Illustrated catalogue sent free. 
POPE liFft* CO., Boston, N«*¥o*<a»le«ge»HM*fr«l 
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THAT WlLL WELL REPAY Af/ 

INVESTIGATION 

^ Tt l 0SE 0Esge to SEclme 

THE BEST SAFE 

MARVIN SAFE DO: 

NEW YORK, PHILADELPHIA, 
LONDON. ENGLAND. 



THE COPYING PAD.— HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 
letter to the pad; how to takeoff copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 



■ HONETfC SHORT HAND 

Self-taught, Se»d far Cmtalec. AddretM 
', JO* PhSMtcraphlc iKMiMUe. GluhuMtt. 



INDIpT CORN.— BY LOUISA RES© 

» Stovell. - A microscopical examination of Indian Com, 
Bhowlng Internal structure of kernels, structure of 
starch grains, etc., and accompanied by a concise de- 
■cription of. this valuaWe grain, giving its chemical com- 
position, its properties as a nutriment, and the various 
forms under which it appears in market. Illustrated 
with six figures- Contained in Scientific American 
Supplement, No. 237- Price 10 cents. To be had at 
this office and from all newsdealers. 



The Dunning Patent Wrought Iron Boiler, 




With Self-Feeding Coal Magazine, is the Best for 
LOW PRESSURE STEAM HEATINQ. 

AND INSURES A WABM HOUSE DAT AND NIGHT. 

OVER 13,000 IN USE. 

Keeps Steam. Tip Oon.8ta.ntly. 

Made, ua follow*- As a M ayasin* Boiltr, which requires attention but 
once In 24 hourt. Asa Surface Burner, to bars bard or wrft eoal, wood 
or coke. A**' Sot Water Hotter, ftr greenhouse and hot Water boat- 
ing. Aa a Jbrtable Boiler, to be tot wttEout brickwork. AIbo in Two Sec- 
tion*, to pass throagtt any door where a larger one cannot be used. In addi- 
tion to the above we have under way an entirely new ootutrmetion of Boiler, 
which will ezcel'anything yet pat upon the market. Manufaettiiad at the 

New York Central Iron Works, 

Lock Box 40, Geneva, N. S".. TJ. 6. A. 

Sen d for Dew Illustrated Catnlogue with fall description and PriceLUt. 

AGENTS WANTED. 
N.B. — Correspondence solicited from Architects and parson* building. 




■3 A D D CI MACHINERY. 
KA K K ■■ K. & B. HOLMES, 



BUPFAiO, N. Y. 



THE USE OP TOEPEDOE8 IN WAR. 

A paper by Commander B. F. Gallert, CS.N.* grrinfl^a 
clear presentation of the present state' 6f ' efficiency of 
the torpedo, the degree of perfBqtion^ tfcat tt haa.noij 
reached, and describing the kinds' 
,val services. "V 

ires. Containedin 8ciHJiWJHt,"AiJKia- 

CAS. SgSBMPBNT, Nos. 53« Bid 3377 Ten 'cents 

.d at this officeanS from ail newsdealers. 




Mention this paper. 



SOLID EMERY WHEELS.-BY T. D. 

Paret.— Early forms of emery wheels and their def ects. 
Vulcanite wheels. The tanite wheels. Testing of tan- 
ite wheels at Stroudsburg. Best working speeds for 
emery wheels. Bursting of emery wheelB. Tests for 
emery wheels. Comparative merits of American and 
English emery wheels. With 2 engravings. Contained 
. in Scientific American Supplement, No. 538. 
Price H) cents. To be had at this o$ce and from all 
newsdealers. 



PATENTS. 

MESSRS. MTJNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patent* 
for Inventors. ; 

in this line of business they have had fortinme yean' 
experience, and now have imequaled faeWtfos for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. -Messrs Munn & 
Co. also attend to the preparation of Csurejtts, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to.pro- 
: cure them; directions ■ concerning Labels, Copyrights, 
Designs, Patents, Appeals,' Reissues, Infringements, As- 
signmentB, Rejected Cases, Hints on the 8 le of PaA 
i tenW, etc. .... 

We also send, freeof charge, a Synopsis of Foreign Pa* 
tent Laws, showing the cost and method of securing 
patents in all the principal 1 countries of the world. 
fflHTHN 4c CO,, Solicitors of Patent*, 
36*1 Broadway, New York. 

BRANCH OFFICES -No. 622 and 624 F Street, Pa- 
ctflc Building, near 7th Street, Washington, D. C. 




WITHERBT, RUGG & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. 



To Business Men. 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he 
advertises id the Scientific American. And do not 
let the advertising agent influence you to substitute 
some other paper tor the Scientific AheeUcah. when 
selecting a list of pubUoatioryj in woicn ytyu decidexit is 
for your interest to advertise.- Tbirh* frequently deke, 
for the reason tnat tne agent gets a larger commission 
from the papers having a small circulation than is allow- 
ed on the ScncNTiFic Amkrican. 
. For rates see top of flnrt column of this page, or ad- 

JffiUNN & CO., Hnbllshers, 

3S1 Broadway, Hew York. 
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•re, Trenton, Hf#.TorUT IJberty 8ti , 

. "wheels ana Rope for convering po*ei 
Bend for circular. 
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OEO. W. MARBLE, Sole Manu- 
facturer of THE ACMK WRENCH. 

The best made, all steel, and warrantedr 8 sizes. 

28 to IB Soutb Canal Street. Chicago, V. S. A. 



95 MILK ST. BOSTON, MASS. 
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lork. 
ing dUtances. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



Water Wheels New and Second Hand 

Address FLBNN1KKN TURBINE CO., Dubuque, Iowa. 
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CTEAII DIIIIDC f° r Hot or Cold, Fresh or 
OlCllin rUMrV Salt Water; for Oils, Naph- 
tha, Tar; for Cane Juice, Liquors. Syrups, Scum ; for Am- 
monia, Alkalies, Extracts, Acids; for Thick, ~\|ttatile, Vis- 
cous or Foul Liquids, etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc 
Built by GUILD & GABBISON, Brooklyn, N. Y. 



HOW TO GRAFT.— A VALUABLE PA- 

per, giving complete directions for making various 
kinds of g afts in fruit trees.— Cleft drafting, slip 
grafting, bear's mouth grafting, wired grafting, side 
grafting, whip grafting, saddle grafting, tongue 
grafting, split grafting, crown grafting. Grafting-wax. 
waxed cloth. With 11 figures. Containedin Scienti- 
fic American Supplement No. 340. Price 10 cents. 
To be had at this office and from all newsdealers. 





GAS ENGINES, 

Best in principle, workmanship, and materials. 
An ujiaqoaled small Motor adapted to all uses. 
Whjn tae motor is not at work, ttte expense of running it 
£»ni»rte, StX^BeiBemieal, Durante. ,»• emmfo* 
Four sixes-TH. P., Ji H. P.,Tman power, and Dental Bngi 
These Bnalnes ar e esp ecially suited for Qaaoline Gas for < 
lirsend for IOutrattd Catalogue. 

ECONOMIC WAS ENGINE COMPANY, 
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The Scienti ic American Archi- 
tects' and Builders' Edition is issued 
monthly. $2.50 a year. Single copies, 25 
cents. Forty large quarto pages, equal 
to about two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegant plates in colors, 
and with fine engravings ; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
subjects. 

A special feature is the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen- 
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work valuable in furnishing 
fresh and useful suggestions. All who 
contemplate building or improving homes 
or erecting structures of any kind, have 
before them in this work an almost end- 
less series of the latest and best examples from 
which to make selections, thus saving 
time and money. 

. Many other subjects, including Sewer- 
age, Piping, Lighting, Warming, ' Venti- 
lating, Decorating, Laying Out of 
Grounds, etc. , are illustrated. An ex- 
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and , 
convenience of this work have won for it 
the Largest Circulation of any Archi- 
tectural publication in the world. Sold 
by all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway, New York. 

Building Plans and Specifications. 

In connection with the publication of 
the Building EditioNo* the Scientific 
American, Messrs. Munn & Co. furnish 
Plans and Specifications for Buildings of 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns, etc. In this 
work they are assisted by able and ex- 
perienced architects. 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to communicate with the under- 
signed. Our work extends to all parts of 
the country. Estimates, plans, and 
drawings promptly prepared. Terms 
moderate. Address 

^ MUNN & CO., 

Broadway, New York. 



Office and Salesrooms 
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